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Table G-1-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Chemical Carcinogenic Risk 

Ingestion Inhalation Dermal Total 
ExPOsure 

1 , 1 -Oichloroelhane -
1, 1,1-Trictlloroelhane -
1 , 1 ,2-Trictlloroelhane 1.9E-007 - 1.2E-005 1.2E-005 
1.1 ,2,2-Tetrachtoroethane 3.1E-007 - 2.3E-005 2.3E-005 
1 ,2-Dichlorobctnzene -
1 ,2-Dk:hloroethane 1.5E-008 - 7.4E-005 7.5E-005 
1 ,2-0k:hloroelhene (total) -
1 ,2-0ichloropropan 6.0E-007 - J.OE-005 3.1E-005 
1 ,2,4-Trichlorobenzane -
1.3-0ichloro~ -
1 ,4-Dichlorobenzene S.OE-008 - 2.5E-006 2.6E-006 
2-Butanone -
2-Melhytnaphthalene -
2-Methylpheool -
2,4-Dk:hlorophenol -
2,4-0imethylphenol -
4-Methyl-2-pentanone -
4-Methylphenol -
4,4'-00T 9.5E-007 - 4.8E-005 4.9E-005 
Aoenephthene -
Acetone -
AJumlnum -
Anlhnlcene -
Antimony -
Aroclol'-1242 4.2E-005 - 2.1E-003 2.2E-003 
Aroclol'-1248 5.9E-005 - 3.0E-003 3.0E-003 
Aroclol'-1254 8.1E.005 - 4.6E-003 4.6E-003 
Aroclor-1260 1.8E-005 - 8.9E-004 9. 1E-004 
Arsenic 2.1E-006 - 1.1E-004 1.2E-004 
Barium -
Benzene 7.7E.005 - 4.3E-003 4.4E-003 
Benzoic Acid -
Benzo(a)anlhracene 5.0E-008 - 2.5E-006 2.6E-008 
Benzo(a)pyrllt'W 5.4E-007 - 3.2E-005 3.3E-005 
Benzo(b)fluoranlhene 1. 1E-007 - 5.8E-008 5.9E-006 
Benzo(k)lluoranlhene 1.1E-008 - 5.8E-007 5.9E-007 
8efylium -
bi8(2-Chloroethyl) ether 4.6E-006 - 2.3E-004 2.3E-004 
bi8(2-Eihythexyl)phthalale 1.5E-005 - 7.4E-004 7.5E-004 
Bulytbenzylphthalate -
cadmium -
Chlorobenzene -
Chlofoform 5.2E-006 - 2.7E-004 2.BE-004 
Chromium 3+ -
Chrys«le 7.6E.CIO - 9.4E-008 9.5E-008 
cia-1,2-0ichloroelhene -
Cobalt -
Copper -
Cyanide (total) -
Oibenzofuran -

I 

Chemical Non-Carcinogenic Hazard QuoUent 

Primary Ingestion Inhalation Dermal Total 

TalliS! 01'!lan E"PPSUre 
1 , 1 -Oichloroethane circulatory 2.5E-Q04 - 1.2E-002 1.3E-002 
1, 1, 1-Trictlloroelhane llver 1.2E+OOO - 6.0E+001 6.1E+001 
1 , 1 .2-Trtchlon:>elhane blood disorders 2.3E-003 - 1.4E-001 1 .4E-001 
1,1 ,2,2-Tetrachtoroethane liver 7.3E-005 - 5.3E-003 5.3E-003 
1 ,2-0ichlorobenzene CNS 3.5E-004 - 1.8E-002 1.8E-002 
1 ,2-0ichloroethane fetotoXie 1.5E-003 - 7.6E-002 7.7E-002 
1 ,2-0ichlon:>ethene (total) kidney 30E-002 - 1.5E+OOO 1.5E+OOO 
1 ,2-DichloroprOpane Gltract -
1 .2.4-Trtchlorobenzene lowbodywt 4.8E-004 - 2.4E-002 2.5E-002 
1 ,3-Dichlorobenzene circulatory 3.3E-005 - 1.7E-003 1 7E-003 
1.4-0ichlorobenzene Gltract 2.0E-004 -- 9.8E-003 1.0E-002 
2-Butanone Nver 1.0E-003 - 5.3E-002 5.4E-002 
2-Methylnaphthalene Gltract 1.8E-002 - 9.1E-001 9.3E-001 
2-Methylphenol liver 2.7E-004 - 1.4E-002 1.4E-002 
2,4-Dichlotopheno kidney 1.5E-003 - 7.8E-002 7.9E-002 
2,4-0imelhylphenol generalized S.BE-004 - 3.4E-002 3.5E-002 
4-Methyl-2-pentanone llvllt' 2. 1E-002 - 1.1E+OOO 1.1E+OOO 
4-Methylphenol respiratory 4.0E-003 - 3.1E-001 3.1E-001 
4,4'-00T fetotoXie 1.6E-002 - 7.8E-001 B.OE-001 
Acenaphthene eyes 2. 1E-004 - 1.0E-002 1. 1E-002 
Acetone fetotoXie 7.3E-003 - 4.7E-001 4.8E-001 
AILminum drcula1ory 9.3E-003 - 4.7E-001 4.8E-001 
Anlhracene Gltract 4.1E-006 - 2.1E-004 2.1E-004 
Antimony skin 2.3E-002 - 1.2E+002 1.2E+002 
Aroclor-1242 llver -
Arodor-1248 livllt' -
Aroclor-1254 uver 5.6E+OOO - 3.2E+002 3.2E+002 
Aroclor-1260 circulatory -
Arsenic circulatory 1.3E-002 - 7.0E-001 7.2E-001 
B811um 2.6E-003 - 1.3E-001 1.3E-001 
Benzene blood disorders 2.5E+OOO - 1.4E+002 1.4E+002 
Benzoic Acid Gltract 3.7E-006 - 1.8E-004 1.9E-004 
Benzo(a)anthracene -
Benzo(a)pyrene -
Benzo(b)fluoranlhene -
Benzo(k)tluoranlhene -
Beryllium kidney 8.7E-004 - 4.4E+OOO 4.4E+OOO 
bis(2-Chloroethyl) ether reproductive -
bis(2-Eihythexyl)phthalate liver 1.5E-001 - 7.4E+OOO 7.5E+OOO 

ButytbenZytphthalale mammary 2.7E-003 - 1.4E-001 1.4E-001 
Cadmium kidney 1.6E-002 - 3.2E+001 3.2E+001 

Chlorobenzene liver 5.6E-004 - 9.2E-002 9.2E-002 
Chloroform circulatory 2.4E-001 - 1.2E+001 1.3E+001 
Chromium 3+ liver 6.7E-005 - 8.4E-001 8.4E-001 
Clvyaene liver -
cia-1 ,2-0ichloroelhene circulatory 1.4E.001 - 6.6E+OOO 6.9E+OOO 
Cobalt heart HE-004 - 6.9E-003 7.1E-003 
Copper liver 1.5E-003 - 1.3E-001 1.3E-001 
Cyaride (total) Wver 2. 1E-004 - 2.1E.002 2.1E-002 
Oibenzoluran dee arowth rate 1.2E-003 - B.OE-002 6.1E-002 
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Table 6-1-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Chemical Carcinogenic Risk 

lngfltlon inllaletion Oemlal Total 
Exnosure 

Olethytphthalate -
Olmethytphthalete -
01-n-llutylphlhalat -
Dt-n-octylphthalate -
Ethytaenz- -
Fluonlnthene -
Auotane -
Haxachlorobenzene 3.8E-007 - 2.4E.005 2.4E-005 
Hexac:hlorobutadl 2.5E.007 - 1.3E-005 1.3E.005 
Iron -
lsophorone 1.1E.007 - 5.7E-006 5.8E.Q06 
Lead -
M~ -
Mera.wy -
Methylene Chlor1de 1.7E-006 - 1.6E-004 1.6E-004 
m,p-xylene -
Naphthalene -
Nickel -
ortho-xylene -
Pentachlorophenol 9.5E.007 - 4.8E-005 4.9E.005 
Phenol -
~ -
Selenium -
Silver -
Styrene --
Tetrachlotoethene 1.7E-004 - B.7E.003 8.9E-003 
Too- --
Trichloroethane 1.2E.005 - 6.4E-004 6.5E-004 
Vanadium -
Xylene& (total) -
Zinc --------------- ------ --------- ---------- ·-- ---------------

(total) S.OE-004 2.6E.002 2.7E-002 

1 '1-0ichloroethane - -
1,1, 1-Tr1chloroethane - -
1,1 ,2-Trlc:hloroethane - 2.4E-006 - 2.4E-006 

1,1 ,2,2-Tetrac:hloroetha - 1.9E-006 - 1.9E-006 
1 ,2..Qk:hlorobenze - -
1 ,2-0ichloroethane - 3.4E.005 - 3.4E-005 
1 ,2-0iehloroethell8 (total) - -
1.2~ - -
1,2,4-T~ - -
1 ,3-Dichlorobenz- - -
1 ,4-0ichlorobenzen - 2.9E.007 - 2.9E.007 
2-Bu1anone - -
2~athytnaphthalen - -
2-Methytphenol - -
2,4-0k:hlorOphet 101 - -
2,o4-Dimelhytphen - -
3,3" ..Qichlornbenzl - -
.c-Methyl-2-oentanonll - -

( 

I 

Chemical Non-Carcinogenic Hazard Quotient 

Primal'/ IngeStion Inhalation Dennal I Total 
Target Ora an Ex~J 

Diethytphthalate I lowbodywt 3.4E.Q05 - 1.7E.003 1 7E-oo3 

I 
Dirnelhylphthala\a Gltrad 6.7E-006 - 3.4E-004 3.5E-004 
01-n-butylphthalate Uver 2.8E.Q03 - 1.5E.001 1.5E.001 
Di-n-octytphthate 5.5E-004 - 2.8E.002 2.BE-oo2 
Ethyl Benzene Uver 7.6E-002 - 4.1E+OOO 4.2E+OOO 
Fluoranthene kidney 1.1E-004 - 5.4E.003 5.5E-003 
Fluorene skeletal 2.7E-004 - 1.3E-002 1.4E-002 
Hexachlorobanzene liver 8.3E-004 - 5.2E.002 53E-002 
Hexachlorobutadiene low body WI 4.5E-002 - 2.3E+OOO 2.3E+OOO 
Iron 2.5E.002 - 1.3E+OOO 1.3E+OOO 
lsophOrOne kidney 1.7E.003 - 8.4E.002 8.6E.002 
Lead CNS -
Manganese kidney 6.4E.002 - 3.2E+OOO 3.3E+OOO 
Men:ury low bodywt -
Methylene Chloride liver 1.1E-002 - 9.8E.001 9.9E.001 
m,p-xylene letotoxic 3.1E-003 - 1.7E.001 1.8E.001 
Naphthalene circulatory 2.6E-002 - 1.3E+OOO 1.3E+OOO 
Nickel low bodywt 4.4E-004 - 4.5E.001 4.5E-001 
ortho-xylene letotoxlc 6.2E-004 - 3.5E.002 3.5E.002 
Pentachlorophenol liver 7.4E-004 - 3.7E.002 3.8E.002 
PhenOl liver 3.5E-005 - 1.8E.003 1.BE.003 
Pyrena &iver 2.2E-004 - 1.1E.002 1.1E-002 
Selenium iver 9.7E-005 - 4.9E.003 S.OE-003 
SUver skin J.BE-004 - 9.0E.002 9.1E-002 
Styrene Hver 5.1E-004 - 2.6E-002 2.6E-002 
T etrachiOrOethene Uver 9.4E.001 - 4.7E+001 4.BE+001 
Toluene iver 1.1E+OOO - 5.7E+001 5.8E+001 
Tr1chloroethene iver 5.3E.001 - 2.7E+001 2.BE+001 
Vanadiun circulatory 1.9E-003 - 9.5E-002 9.7E.002 
Xytenes (total) fetotoxlc 1.4E-002 - 7.9E-001 8.1E-001 
Zinc thyroid B.SE-004 - 1.4E.001 1.5E-001 

(total) 
--------------- ------ --------- ---------------- _________ # ___ 

1.3E+001 B.5E+002 8.7E+002 

1 , 1--0ic:hloroethane kidney - 6.6E.003 - 6.6E.Q03 
1, 1,1-Tricllloroethane iver - 2.3E.001 - 2.3E.001 
1,1 ,2-Tricllloroethane liver - -
1,1 ,2,2-T etrac:hloroethane liver - -
1 ,2-Qic:hlorobenzene low body weight - 1.1E.002 - 1.1E.002 

1 ,2-Wlloroethane circulalory - 7.4E.001 - 7.4E.001 
1 ,2-0ic:htoroethan (total) - -
1,2~ - 5.2E-001 - 5.2E-001 
1 ,2,4-Tl1chlorobenzlln liver - 1.6E-004 - 1.6E-004 

1 .3-0ic:lliOrOben- respiratory - 4.2E-006 - 4.2E-006 

1 .4-0ichlorobenz- iver - 1.6E-004 - 1.6E-004 

2-Sutanone CNS - 1.2E-005 - 1.2E-005 

2-Metllylnllphthalene - -
2-Methytphenot - -
2,4-0ichloropheno - -
2,4-0inethytpMnoi - -
3,3' ..QichlorobenZi - -
4-MAfhvl-2..,..,tanone CNS - 1.1E-001 - 1.1E-001 

( 
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Chem~l 

4-Meltlyfphenol 
4,4'-000 
4,4'-00T 
Acenaphltlene 
Acenaphltly1ene 
Acetone 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor -1246 
Arodor-1254 
Aroclor-1260 
Arsenic 
Baritm 
Benzene 
Benzoic Acid 
Benzo(a)anttvacene 
Benzo(a)pyrene 
Benzo(b)11uoranltlene 
Benzo(k)lluoranltlene 
Beryllium 
bis(2-Chtoroeltlyl) ether 

Table 6-1-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Oetmal Total 
Exoosure 

- -
- -
- 5.1E.{)()9 - 5.1E.{)()9 
- -- -- -
- -
- -
- 1.9E-007 - 1.9E-007 
- 1.3E-007 - 1.3E-007 

- 2.2E-007 - 2 2E.()()7 

- 1.4E-007 - 14E-oo7 

- 2.3E-007 - 2.3E-oo7 

- -
- 1.2E-004 - 1.2E-004 

- -
- -
- 2.0E.OIO - 2.0E.010 

- -
- -
- 2.6E-008 - 2.6E-008 

- t.3E-005 - 1.3E-005 
bis(2-Eitlylhexyl)phlhalate - t.4E-008 - t.4E-008 
Butylbenzylphlhalale - -
Cadmium - 2.9E-007 - 2.9E-007 
Catton OiSumde - -
Chlorobenzene - -
Chlorolonn - 3.1E-004 - 3.tE-004 
Chromlum3+ - -
Chromium6+ - 3.6E-006 - 3.6E-006 
Chrysene - -
cis-1,2-0ichloroeltlene - -
Cobalt - -
Copper - -
Cyanide (toeal) - -
Olbenzofuran - -
Oieldf1n - 1.2E-008 - 1.2E-008 
Oielhylphthalate - -
~thalate - -
[)l.o.Wytphlhal - -
~ - -
EndosUfant - -
Enclrin - -
Enclrinkalcne - -
Ethyl Benzene - -
FlUorartlhene - -
Fluorene - -
~ - 1.3E-009 - 1.3E-009 

HexaclliOnlbenzene - 3.6E.011 - 3.6E.Ot1 

HexachiOrDbuladi - I.SE-009 - I.SE-009 

I 

Chemical Non-Carcinogenic Hazard Quotient 

Primary I Ingestion Inhalation Dermal Total 
TaflleiOraan Exoosure 

4-Methylphenol I - -
4,4'-000 -- -
4,4'-00T liver -- -
Acenaphlhene - -
Acenaphltlylene - -
Acetone - -
Anthracene - -
Antimony - -
Arodor-1242 - -
Aro<:lor -1248 - -
Arodor-1254 - -
Arodor -1260 ·- -
Arsenic respiratory - -
Barium fetotoxic - 1.7E-oo2 - t.7E-002 
Benzene blood disordsn - 6.8E+OOO - 6.8E+OOO 
Benzoic Acid - -
Benzo(a)anlhracene - -
Benzo(a)pyrene - -
Benzo(b)lluoranlhene - -
Benzo(k)lluoranltlene - -
Beryllium respiratory - t.SE-003 - I.SE-()()3 
biS(2-Chloroelhyl) ether liver - -
biS(2-Ethylhexyl)phthalate - -
Butylbenzylphthalate - -
Cadmium - - I Carbon Disulfide - 1.2E-006 - 1.2E-006 
Chlorobenzene Uver - 2.9E-002 - 2.9E-oo2 
Chloroform Uver - 1.2E+002 - t.2E+002 
Chromlum3+ - -
Chromium 6+ respiratory - -
Chrysene - -
cis-1.2-0ichiOroethene - -
Cobalt - -
Capper - -
Cyanide (toeal) - -
Olbenzofuran - -
Dieldrin - -
Olethylphthalate - -
Olmelhylphthalate - -
Dkl-butytphthalate - -
Dk\-octylphlhal - -
EndOaulfan I - -
Enclrin - -
Endrln ketone - -
Ethyl Benzene respiratory - 3.4E-002 - 3.4E-002 
Fluofanlhene - -
Fluot8ne - -
g&/MliJ-ChiOfda - 5.3E-005 - 5.3E-oo5 

Hexac:hlorobenze liver - -
Hexachlorobutadle kidnev - -



F ... Aln1RME.w11.4\ 

Medium 

.~-

( 

1
-~nario Timefrwne Current/Future 
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Exposure Exposure 

Medium Point 
Chemical 

lndenO( 1,2,3-cd)pyrene 
lsophorone 

Lead 
Manganese 
Mercury 
M81hylene Chloride 
m,p-xylene 

Naphlllalene 
Nickel 
ortho-xytene 
Pentachlorophen 
Phenarothnlne 
Phenol 
Plrthallc anhydride 

~ 
Seleniln 
Silver 
Sryr.M 
Telrllc:hloroeth 

T'*-
T ric:hlor1lelhene 
Vanadium 
Xylenea (total) 
Zinc 

Table 6-1-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

CarcinogeniC Risk 

Ingestion Inhalation Dennal Total 
Exposure 

- -
.. -
- -
- -
.. -
- 8.7E-006 - 8.7E-006 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- 9.2E-006 - 9.2E-006 

- -
- 2.1E-005 - 2.1E-005 

- -
- -
- ---------------- ------ -------- --------- ----- ---------------

(totall 5.2E-004 5.2E-004 
Total Risk Aaoss SubsUrface Soil I 2.7E-002 

Total Risk Across All Media and All Exposure Routes I Reserved 

( 

I 
I 

I 

Chemical 

Primary 

T aroet Oroan 
lndeno(1,2,3-cd)pyrene I 
lsophOrone 

Lead 
Manganese respiratory 

Mercut)' CNS 

Melltytene Chloride respiratory 

m,p-xytene 
Naphthalene circulatory 
Nickel respiratory 
ortho-xytene 
Pentachlorophenol 

Phenanttvene 
Phenol 
Phthalic anhydride 

Pyrene 
Selenium 

Silver 
Styrene CNS 
Tetrac:ltloroeth 18 Nver 
Toluene CNS 
Tric:hlaroethene respiratory 

Vanadium 
x~s(totaf) CNS 

Zinc 
_ltotal) 

Non-Carcinogenic Hazard Quotient 

Ingestion 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
.. 
-
-
-
-
-
-
-
-
----------------

Subsurface Soil 

Inhalation Dennal Total 

E><!'9sure 

-
.. 
-

4.1E-001 - 4.1E-001 
3.3E-004 - 3.3E-004 
1.7E-002 - 17E-002 

-
2.1E-001 - 2.1E-001 

-
-
-
-
-
-
-
-
-

2.1E-003 - 2.1E-003 
9.2E-002 - 9.2E-002 
2.1E-001 - 2.1E-001 

-
-
-
----------------- .. ------·--- -------------

1.3E+002 1.3E+002 

I 1.0E+003 I 

Total Kidney HI. 4.2E+001 I 
Total Skin HI: 1.2E+002 I 

Total Thyroid HI: 1.5E-001 I 
Total Liver HI: 6.6E+002 I 

Total Circulatory System HI: I 2.3E+001 I 
Total CNS HI: LJj.E_.QQL::j 

Total Fetotoxic HI: CTI~ 
Total Gl Tract HI: I 9.4E-001 I 

Total Respiratory HI: I ?.lE-001 . J 
TotaiEyesHI: I 1.\E-002 I 

Total Reproductive HI: co.OE+OOO I 
Total Mammary HI: I 1.4E-001 I 
Total Adrenal HI: I O.OE+OOO I 

Total Heart HI: I 7.1E-003 I 
Total Skeletal System HI: I 1.4E-002 I 

Total Thyroid HI: I 1.5E-001 I 
Total Blood Disorders HI: I 1.5E+002 I 

( 
,.,,.· 

II 
:j 
I 
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Medium 
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Exposure 
Medium 

Soil 

I 

Exposure 
Point 

Area 1. Soil (0' to 1 0') 

Table 6-1-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 

Chemical 

1,1-0ic:hloroethane 

1,1,1-Trichlatoethane 

1,1,2-Trichloroethane 

1,1,2,2-T~ 

1.2~ 

1,2-0ichloroethane 
1,2-Clic::hloroe1h (total) 

1,2-0ic:hlorop<ope 

1,2,<1-Trlc:hlorobenz8n 

1.~ 

1.~ 

2-Sutanone 
2-Melhytnaphlhalene 

2-Melhytphenol 

2,4-0ichloropheno 

2,4-0ime1hytpheno/ 

4-Methyl-2.pentanone 
4-Methytphenol 
4,4'-00T 
Acenaphthene 

Acetone 
Aluminum 
Anlhraoene 
An11m0ny 
Arodor-1242 
Arodor-1248 
Arodor-1254 
Aroc:lor-1260 
AlMnic 
Barium 
Benzene 
Benzoic Acid 
Banzo(a)anthracene 

Benzo{a)pyrene 
Banzo{b)ftuoranthene 

Benzo{k)ftuoranlhene 

Belytllum 
bis(2-Chloroethyl) ether 

b11(2-Ethylhexyt}pllthalale 

Butylbenzylphlhla 

Cadmium 

Ch/orobenzene 
Chlorofotm 
Chromium3+ 

Chlysene 
cia-1,2-0ichloroethene 

Cobalt 
Copper 
Cyr;de (total) 

Oibenzor\nn 
Diethylplllhlllte 

Ohlethyfphlhlll 

~ 
~ 
Ethyl Benzene 
Fluoranlhene 

American Chemical Services Site 

Ingestion 

6.5E.010 
1.1E.Q09 

5.1E-009 

2.1E-009 

1.7E.010 

3.3E-009 

1.5E.007 
2.0E.007 
2.BE.007 
6.2E.OOB 
7.4E-009 

2.7E.007 

1.7E.010 
1.9E-009 
4.0E.010 
4.0E.011 

1.6E.OOS 
5.1E.OOS 

1.8E.OOS 

2.7E.012 

Carcinogenic Risk ~ 
Inhalation Dermal ------r--11--~ 

B.OE-009 

1.6E.OOS 

5.1E..OQ8 

2.1E..OQ8 

1.7E-009 

3.3E.OOS 

1.5E.OOS 
2.0E.OOS 
3.1E.OOS 
6.2E..OQ7 

7.8E.OOS 

3.0E.OOS 

1.7E.Q09 
2.2E.OOS 
4.0E.Q09 
4.0E.010 

1.6E..OQ7 
5.1E..OQ7 

1.9E..OQ7 

6.5E.011 

Excosure 

8.6E-009 

1 7E.OOS 

5.6E.OOS 

2.3E..OQ8 

1 9E-009 

3.6E..OQ8 

1.6E.OOS 
2.2E.OOS 
3.4E.OOS 
6.8E..OQ7 
8.5E-008 

3.2E.OOS 

1.9E..OQ9 
2.4E..OQ8 
4.4E..OQ9 
4.4E.010 

1.7E..OQ7 
5.6E..OQ7 

2.1E..OQ7 

6.7E.011 

Chemical 

1,1 ne 

1 ,1.1-Trichloroethane 

1,1.2-Tr1c:hloroethane 

1 ,1,2,2-Tetra<:h/oroetllane 

1 .2-0icl1lorobenzene 

1 ,2-0ichlotoethene 
1,2-0ic:hloroethene (total) 

1 ,2-0/cNoropn>pane 

1,2,4-Trich/orobenzane 

1,3-Dichlorobenzene 
1,4-Dictllorobenzene 

2-Sutanone 
2-Methylnaphthalene 

2-MethylphenOI 
2,4-0icll/oropheno 
2,4-0imethylphenol 
4-Methyl-2.pentanone 

4-Methylphenol 
4,4'-00T 

Acenapllthene 

Acetone 
AluminUm 
AnthniC8ne 
Antimony 
Arodor-1242 
Arodor-1248 
Arodor-1254 

Arodor-1260 

Arsenic 
Bartum 
Benzene 
Benzoic Acid 
Banzo{a)an1hracene 

Banzo{a)pyrene 
Benzo{b)ftuoranlhene 

Banzo{k)ftuoranthene 

Beryllium 
bls(2-Chioroethyl) ether 

bii{2-Ethylhexyl)phthalate 

Butytbenzy/llhtlate 

Cadmium 

Ch/orobenzene 

Chloroform 
Ctvomium 3+ 

Chryaene 
cis-1,2-0ichloroethene 

Cobalt 
Copper 
Cyanide (total) 

Qibenmluran 

Dielhylpllthatala 

Dimethylphthalate 
DkH>ulylphthala1e 

DkHlctylphthalate 

Ethyl Benzene 
Fluoranthene 

I 

Primary 

T araet Oro an 

ci~QJ/&tOf)' 

liver 
blood disorders 

liver 
CNS 

latotoxic 
kidney 

Gltract 
low bodywt 
ciraAatOf)' 

Gltract 
liver 

Gltract 
Hver 

kidney 

generalized 
liVer 

respiratory 
letotoxic 

eyes 

letotoxic 
ci~QJ/atory 

Gl tree! 
skin 
liver 
iver 
Hver 

circulatOf)' 

circul&tOf)' 

blood disorders 
G/tract 

kidney 

reproductive 
Hver 

mammary 

kidney 
Nver 

ci~QJ/StOf)' 

Wver 
liver 

circulatory 

heart 
tiver 
liver 

dec growth rate 
low bodywt 

Gl tree! 

liver 

liver 
kidney 

Non-Carcinogentc Hazard Quotient 

Ingestion 

31E..OQ4 
1.5E+OOO 
29E..OQ3 
9.3E..OQ5 
44E..OQ4 
1.9E..OQ3 
3.8E..OQ2 

6.1E..OQ4 
4.2E..OQ5 
2.5E..OQ4 
1.3E..OQ3 
2.3E..OQ2 
35E..OQ4 
2.0E..OQ3 
8.6E..OQ4 
2.7E..OQ2 
5.0E..OQ3 
2.0E..OQ2 

2.6E..OQ4 
93E..OQ3 
1.2E..OQ2 
5.2E.OOS 
3.0E..OQ2 

7.1E+OOO 

1.7E..OQ2 
3.3E..OQ3 
3. 1E+OOO 
4.6E.OOS 

1.1E..OQ3 

1.9E..OQ1 
34E..OQ3 
2.0E..OQ2 
7. 1E..OQ4 
3.0E..OQ1 
8.4E..OQ5 

1.7E..OQ1 
1.7E..OQ4 
1.9E..OQ3 
2.7E..OQ4 
1.5E..OQ3 
4.3E..OQ5 
8.5E.OOS 
3.6E..OQ3 

7.0E..OQ4 
96E..OQ2 
1.4E..OQ4 

Inhalation Dermal 

3.1E..OQ3 
1.5E+001 
36E..OQ2 
1.3E..OQ3 

44E..OQ3 
19E..OQ2 
3.8E..OQ1 

6.1E..OQ3 
4.2E..OQ4 
2.5E..OQ3 
1.3E..OQ2 
2.3E..OQ1 
3.5E..OQ3 
2.0E..OQ2 
8.6E..OQ3 
2.7E..OQ1 
7.8E..OQ2 
2.0E..OQ1 

2.6E..OQ3 
1.2E..OQ1 
1.2E..OQ1 
5.2E..OQ5 
3.0E+001 

8.0E+001 

1.8E..OQ1 

3.3E..OQ2 
3.5E+001 
4.6E.oo5 

1.1E+OOO 

1.9E+OOO 
3.4E..OQ2 
8.1E+OOO 
2.3E..OQ2 
3.1E+OOO 

2.1E..OQ1 

1.7E+OOO 

1.7E..OQ3 
3.2E..OQ2 
5.3E..OQ3 
1.5E..OQ2 
4.3E..OQ4 
8.5E..OQ5 

3.7E..OQ2 

7.0E..OQ3 

1.0E+OOO 
1.4E..OQ3 

Total 
Exoosure 
3.5E..OQ3 
1.7E+001 

3.9E.002 
1.4E..OQ3 
49E..OQ3 
2.1E..OQ2 
4.2E..OQ1 

6.8E..OQ3 
4.8E..OQ4 
2.7E..OQ3 
1.5E..OQ2 
2.5E..OQ1 
3.8E..OQ3 
2.1E..OQ2 
9.4E..OQ3 
2.9E..OQ1 
8.3E..OQ2 
2.2E..OQ1 

2.9E..OQ3 
1.3E..OQ1 
1.3E..OQ1 
5.8E..OQ5 
3.QE+001 

8.7E+001 

1.9E..OQ1 

3.6E..OQ2 
3.8E+001 
5.1E..OQ5 

1.1E+OOO 

2.0E+OOO 
3.8E..OQ2 
8.1E+OOO 
2.4E..OQ2 
3.4E+OOO 
2.1E..OQ1 

1.9E+OOO 
1.9E..OQ3 
3.4E..OQ2 
5.6E..OQ3 
1.7E..OQ2 
4.7E..OQ4 

9.4E..OQ5 
4.0E..OQ2 

7.7E..OQ3 

1.1E+OOO 
1.5E..OQ3 
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Table 6-1-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Chemical Carcinogenic Risk 

Ingestion Inhalation Dermal Total 
Exposure 

Auorene -
Hexachlorobenzene 1.3E-009 - 1.6E-008 1.8E-008 

Heuchlarobuladie 8.7E.010 -- 8.7E-009 9.5E-009 

Iron -
lsophOrone 3.9E.010 - 3.9E-009 4.3E-009 

Leed -
Manganese -
Mercury -
Methylene Chlolicle S.OE-009 - 1.1E-007 1.1E-007 
m,p-xytene -
Naphthalene -
Nickel -
or1ho-xylene -
Pentachloropheno J.JE-009 - 3.3E-008 3.6E-008 

Phenol -
Pyrena -
Selenium -
Sliver -
s~ -
TlllniChloroethe S.OE-007 - S.OE-008 6.6E-008 

Toluene -
Trtchloroethene 4.3E-008 - 4.4E-007 4.6E-007 

Vanadium -
Xytenes (total) -
Zinc -

(total) 
--------------- ---------- ----- -------- ----- ------

1.7E-008 1.8E-005 2.0E-005 

1,1-0ichloroethane - -
1,1,1-Tr1chlon>ethane - -
1, 1,2· Tl'lc:hlc:ln:>et - 9.5E-009 - 9.5E-009 

1,1,2.2-Tei1IICtllalo&ill8n - 7.4E-009 - 7.4E-009 

1,2..[)k:hlorobenz - -
1.2~ - 1.3E-007 - 1.3E-007 

1,2-0ichloroelhene (total) - -
1.2~ - -
1,2,4-T~ - -
1,J..Oic:Norobenz - -
1,4-0k:llloroiMnz - 1.2E-009 - 1.2E-009 

2-Bulanone - -
2~athytnaphlhalen - -
2~ - -
2,4-0k:IWllopheiiOI - -
2.4-{)imeth~ - -
3,3'~ - -
4-Methyl-2-f*llanOne - -
~ - -
4,4'-000 - -
4,4'-00T - 2.0E.011 - 2.0E.011 

Acenaphlhene - -
AceNiplllhytene - -
Acetone - -
~ - -
Antimony - -
Arodor-1242 - 7.6E.010 - 7.6E.010 

Arodor-1248 - 5.3E.010 - 5.3E.010 

Arodor-1254 - 8.9E.010 

' 
8.9E.010 

Arodor-1280 5.5E.010 5.5E-010 

' 

' -
I 

Chemical Non-Caronogemc Hazard Quotient 

Prtmary Ingestion lnhalatton I Dermal Total 
T arQet Oroan Exoosure 

F~ I skeletal 3.4E-004 - 3.4E-003 3.7E-003 
Hexachlorobenzene ~ver 1.1E-003 - 1.3E-002 1.4E-002 
Hexachlorobutadie low body wt 5 7E-002 - 5.7E-001 6.3E-001 
Iron 3.2E-002 - 3.2E-001 3.5E-001 
lsophorcne kidney 2.1E-003 - 2.1E-002 2.3E-002 

Lead CNS -
Manganese kidney 8.2E-002 - 8.2E-001 9.0E-001 

Mercury low bodywt -
Methylene Chlolicle liver 1.4E-002 - 2.5E-001 26E-001 
m.p-xylene fetotoxic 39E-003 - 4.4E-002 48E-002 
Naphthalene circulatory 3.3E-002 -- 3.3E-001 3.6E-001 

Nickel low body wt 5.6E-004 - 1.1E-001 1.1E-001 

ortho-xylene fetotoxic 7.9E-004 - 8.7E-003 9.5E-003 

Pontad11orophenol liver 9.4E-004 - 9.4E-003 1.0E-002 

Phenol fiver 4.5E.OOS - 4.5E-004 4.9E-004 

Pyrena liver 2.8E-004 -- 2.8E-003 3.1E-003 

Selenium liver 1.2E-004 - 1.2E-003 1.4E-003 

Siver skin 4.8E-004 - 2.3E-002 2.3E-002 

Styrene ~ver 6.4E-004 - 6.4E-003 7.1E-003 
T etrachloroethene liver 1.2E+OOO - 1.2E+001 1.3E+001 

Toluene Qver 1.4E+OOO - 1.4E+001 1.6E+001 

Trichloroelhene liver 6.7E-001 - 6.8E+OOO 7.5E+OOO 

Vanadium cirl:ulatory 2.4E-003 - 2.4E-002 2.6E-002 

Xytenes (total) fetotoxic 1.8E-002 - 2.0E-001 2.2E-001 

Zinc thyroid 1.1E-003 - ----- 3.6E-002 3.7E-002 --------------- ---------- --------------- ----------------
(total) 1.6E+001 2.1E+002 2.3E+002 

1,1-0ic:hloroethane kidney - 9.6E-003 - 9.6E-003 

1,1,1-Tr1chloroethane iver - 3.3E-001 - 3.3E-001 

1,1,2-Tl'lc:hloroethan liver - -
1,1,2,2· Tetrachloroethane iver - -
1,2-0ic::hlorobenZ low body weight - 1.5E-002 - 1.5E-002 

1,2-0ic::hloroethane ciraJiatory - 1.1E+OOO - 1.1E+OOO 

1.2~oethe418 (total) - -
1,2-0ic::hloroprcl - 7.6E-001 - 7.6E-001 

1,2,4-Tric:h~ liver - 2.4E-004 - 2.4E-004 

1.~ respiratory - 6.1E-008 - 6.1E-008 

1.4~ Mver - 2.4E-004 - 2.4E-004 

2-Butanone CNS - 1.8E-005 - 1.8E.OOS 

2-M~ - -
2-Methytphenol - -
2,4-0ic:hlorophen - -
2,4-0imeth~ - -
3,3' -Oic:NombenZidi - -
4-Methyl-2.pentanone CNS - 1.6E-001 - 1.6E-001 

4-Metllylphenol - -
4,4'-000 - -
4,4'-00T iver - -
Acen8pl'tlhene - -
Acenaphthylene - -
Acetone - -
Anllncene - -
Antimony - -
Aroclor-1242 - -
Aroclor-1248 - -
Aroclor-1254 - -
Aroclor-1260 - ' -

\ 
···' 



Fie. A< .. tcT_,.., 'n 

Medium 

Scenario nmefrarne Current/Future 
Receptor Population utlhty Wor1ler 

~e Adun 

•~-orT 

I 

Exposure Exposure 
Me<lium Point 

Chemical 

menlc 
Barium 

Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(k)ftuoranthene 
Beryllium 
bls(2-Chloroethyt) ether 

Table 6-1-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Ris~ 

Ingestion Inhalation Dermal Total 

Exoosure 

- 9.4E~10 - 9.4E~10 

- -
- 4.8E-007 -- 4.BE-007 

- -
- -
- 7.9E~13 - 7.9E~13 

- -
- -
- 1.0E~10 - 1.0E~10 

- 5.2E-OOB - 5.2E-008 

bis(2-Ethythexyt)phthalate - 5.8E-011 - 5.8E~11 

Butylbenzytphthalate - -
Cadmium - 1.2E-009 - 1.2E-009 

CarbOn Disulfide - -
Chlorobenzene - -
Chloroform - 1.2E-006 - 1.2E-006 

Chromium 3+ - -
ChromiumB+ - 1.4E-008 - 1.4E-008 

Chrysene - -
ds-1 ,2-Dichloroethen& - -
Coball - -
Copper - -
Cyanide (total) - -
Dlbenzoluran - -
Dieldrin - 4.9E-011 - 4.9E~11 

Dlethytphthalate - -
Dlmethylphthalata - -
Dl-n-butytphthalate - -
Dl-n-oclylphthalate - -
Endoaultan I - -
Endr1n - -
Endl!n ketone - -
Ethyl Benzene - -
Fluoranthene - -
Fl~ - -
gamma-Chlordane - 5.3E-C12 - 5.3E~12 

Hexachlorobenzene - 1.4E~13 - 1.4E~13 

Hexadllorobutadie - 5.9E~12 - 5.9E~12 

lndeno(1 ,2,:kd)pyrene - -
laopharone - -
Lead - -
Manganeae - -
Mercury - -
Methyiene Chlor1de - 3.5E-008 - 3.5E-008 

m,p.xytene - -
Naphlhlil4lne - -
Nickel - -
orlho-xytene - -
Pentaehloropheno - -
Phenanthrene - -
PhenOl - -
Phthalic anhydride - -
Pyrena - -
s-un - -
Silver - -
Slvnlne -

I 

Chemical Non-Carcinogenic Hazard Quotient 

Plimary Ingestion Inhalation Dermal Total 

Target Oroan exposure 

Manic I respiratory - -
Barium fetotoxic - 2.5E-002 - 2.5E-002 

Benzene blood disorders - 9.9E+OOO - 9.9E+OOO 

Benzoic Acid - -
Benzo(a)anthracene - -
Benzo(a)pyrene - -
Benzo(b)ftuoranthene - -
Benzo(k)ftuoranthen& - -
Berytllum respiratory - 2.2E-003 - 2.2E-003 

bis(2-Chloroethyt) ether liver - -
bis(2-Ethythexyt)phthalate - -
Butylbenzytphthalate - -
Cadmium - -
Carbon Disulfide - 1.7E-006 - 1.7E-006 

Chlorobenzene liver - 4.3E-002 - 4.3E-002 

ChlorOform liver - 1.BE+002 - 1.8E+002 

Chromium 3+ - -
Chromium6+ respiratory - -
Chrysene - -
cls-1 ,2-Dichloroethene - -
CObeij - -
Copper - -
Cyanide (total) - -
Dlbenzofuran - -
Dieldrin - -
Dlethylphthalate - -
Dimethytphthalate - -
01-n-butylphthalate - -
01-n-octytphthalate - -
Endosullan I - -
Endrin - -
Endlin ketone - -
Ethyl Benzene respiratory - S.OE-002 - S.OE-002 

Auoranthene - -
Fluorene - -
gemma-Chlordane - 7.8E-C05 - 7.8E-C05 

Hexac:hlorobenzene liver - -
Hexachlorobutadiene kidney - -
lndeno(1 ,2,:kd)pyrene - -
lsophorone - -
lead - -
Manganese respiratory - 6.0E-001 - B.OE-001 

Mercury CNS - 4.8E-004 - 4.8E-004 

Methyiene Chlor1de respiratory - 2.5E-002 - 2.5E-002 

m,p.xyfene - -
Naphthalene cin:ulatory - 3.0E-001 - 3.0E-001 

Nickel respiratory - -
orlho-xytene - -
PentachlorOpheno - -
~threne - -
Phenol - -
Phthalic anhydride - -
Pyrena - -
Selenium - -
SiMr - -
Stvrene CNS - 3. tE-003 - 3.1E-003 
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T etrachlonlelhen 
Toluene 
Tr1Chl0toelhene 

Vanadium 
Xylene& (total) 
Zlnc 
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Table 6-1-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion Inhalation Dennal Total 
Exoosure 

- 3.7E-006 - 37E.008 

- -
- 8.4E-006 - 8.4E-008 

- -
- -
- ---------------- ---------------- ----- ------- ----------------

(total) 2.1E-006 2.1E-006 
T olal Hazard Index Across Subsurface Soil I 2.2E.005 

Total Risk Across Alt Media and All ExposLI'll Routes I Reserved 

( 

Chemical 

Tetrachloroethen 
Toluene 
Trichloroethene 

Vanadium 
Xylene& (total) 

Zinc 

I 
I 

I 

Non-Carcinogenic Hazard Quotient 

Pnmary Ingestion Inhalation Dennal Total 
T araet Oro an Exoosure 

I ~ver -- 1.3E-001 

-~.L:J 
CNS - 3.1E.001 - 3.1E-001 

respiratory -
-

------ -=- · ----- ·-- 2.oe·oo2·---

CNS -
- -----

(total) 
--------- 2ol:+oo2· --

Total Risk Across Subsurface Soil 0:3E•002 J 
Total Kidney HI. 

=-----_-
o::J:EQQ:O 

Total Skin HI: I 3.CiE•001 I 
Total Thyroid HI: I 3.7E-002 I 

Total Liver HI: I 3.3E+002 I 
Total Circulatory System HI: I 7 4E+OOO I 

Total CNS HI: I 4.8E.001 I 
Total Fetotoxic HI: I BBE-001 I 
Total Gi Tract HI: I 2.5E-001 I 

Total Respiratory HI: I 7.6E-001 I 
Total Eyes HI: I 2.9E-003 I 

Total Reproductive HI: I o.oE+ooo------'l 
Total Mammary HI: I 3.8E-002 I 

Total Adrenal HI: I O.OE+OOO I 
Total Heart HI: I 1.9E-003 I 

Total Skeletal System HI: I 3.7E-003 I 
Total Thyroid HI: I 3.7E-002 I 

Total Blood Disorder HI: I 4.8E+001 I 

( 



Scenario Timelrame: 

Receptor Population: 

Receptor Age: 

Fila UTI1RME WK4 

I I 
Medium Exposure Exposure 

Medium Point 

I 
Sediment Sediment Sediment 

Area 1 

CurrenVF uture 

UtilityWor1<er 

Adutt 

Chemical 

Aluminum 

Aroclor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bls(2-Ethylhexyl)phthalate 

Bulyfbenzylphlhalale 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Oi-n-bulylphlhalate 

Iron 

lead 

Manganese 

Mercuy 

Phenol 

Toluene 

Vanadium 

Zinc 
(Total) 

lnges«on 

3.7E-006 

1.4E-005 

9.1E-007 

7.3E-008 

4.9E~12 

--------------
1.8E-005 

Table 6-1-3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dermal Total Primary 

Exposure Taraet Oraan 

Aluminum circulatory system 

1.9E-005 2.2E-005 Aroclor-1248 liver 

1.1E-004 1.2E-004 Aroclor-1254 liver 

1.4E-006 2.3E-006 A!Hnic circulatory system 

Barium NA 

Beryllium kidney 

3.7E-007 4.4E-007 bis(2-Ethylhexyl)phthalate liver 

Bulylbenzylphthalate mammary 

Cadmium kidney 

2.6E-011 3.1E-011 Chloroform circulatory system 

Chromium (total) 

Copper liver 

01-n-bulylphlhalate liver 

Iron 

lead CNS 

Manganese kidney 

Mercury low body weight 

Phenol liver 

Toluene liver 

Vanadium circulatory system 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

I I 
S.SE-003 2.8E-003 

9.6E-001 7.5E+OOO 

S.BE-003 B.BE-003 

1.1E-003 S.SE-004 

1.BE-004 9.1E-003 

7.3E-004 3.7E-003 

9.0E-007 4.5E-006 

1.5E-003 3.0E-001 

2.3E-007 1.2E-006 

7.9E-003 4.0E-002 

B.BE-004 5.7E-004 

1.9E-006 9.9E-006 

1.8E-002 8.9E-003 

1.2E-002 

3.6E-007 1.8E-006 

1.7E-008 B.SE-008 

1.0E-003 S.OE-004 

Zinc .... !h~ld __ ...... 4.3E-004 7.2E-004 
------------- --------- -- ------------- ---------- ------------ -----------

1.3E-004 1.5E-004 (Total) 1.0E+OOO 7.9E+OOO 

Total Risk Across Sediments I 1.5E-004 I Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI= 

Total Thyroid HI c 

Total Kidney HI= 

Total Liver HI • 

Total 

Exposure 

8.3E-003 

8.5E+OOO 

1.4E-002 

1.7E-003 

9.3E-003 

4.4E-003 

5.4E-006 

3.0E-001 

1.4E-006 

4.BE-002 

1.3E-003 

1.2E-005 

2.6E-002 

1.2E-002 

2.2E-006 

1.0E-007 

1.5E-003 

1.1E-003 
". -------

8.9E+OOO 

I 8.9E+OOO I 

I 2.4E-002 I 
I 1.1E-003 I 
I 3.2E-001 I 
I 8.5E+OOO I 



Scenario Tltrletrame: 

Receptor Population: 

Receptor Age: 

File· UTI1 CT WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment Sediment 

Area 1 

Currant/Future 

Utility Wor1<er 

Adult 

Chemical 

Aluminum 

Arodor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bls(2-Ethythexyt)phthalate 

Butylbenzytphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Di-n-bulylphthate 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

T~ 

Vanadium 

Zinc 

(Total) 

I 

Ingestion 

I 

2.9E-007 

1.1E-006 

7.0E-OOB 

5.7E-009 

3.BE-013 

~.-- - - -.. ----
1.4E-006 

Table 6-1-4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Dennal Total Primary 

Exposure Target Organ 

I I 
Aluminum clrculatOIY system 

S.SE-007 B.SE-007 Aroctor-1248 liver 

3.3E-006 4.3E-006 Aroctor-1254 liver 

4.4E-008 1.1E-oo7 Arsenic clrculatOIY system 

Barium NA 

Beryllium kidney 

1.1E-OOB 1.7E-008 bls(2-Eihylhexyt)phtnalate liver 

Butylbenzylphthte mammary 

Cadmium kidney 

7.BE-013 1.2E-012 Chloroform clrculatOIY system 

Chromium (total) 

Copper liver 

Dkl-butytphthalate Uver 

Iron 

Lead CNS 

Mang-se kidney 

Mercury low body weight 

Phenol Uver 

Toluene liver 

Vanadium drculatOIY system 

ZJnc 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dennal 

! I 
2.1E-003 4.2E-004 

3.7E-001 1.1E+OOO 

2.2E-003 1.3E-003 

4.3E-004 B.SE-005 

7.0E-005 1.4E-003 

2.8E-004 S.BE-004 

3.5E-007 6.9E-007 

5.7E-004 4.5E-002 

B.BE-008 1.8E-007 

3.1E-003 S.OE-003 

2.7E-004 8.7E-005 

7.5E-007 1.5E-006 

6.9E-003 1.3E-003 

4.7E-003 

1.4E-007 2.7E-007 

6.6E-009 1.3E-008 

3.9E-004 7.6E-005 

1.7E-004 1.1E-004 
----- ~------- ------------ -------~~ ------- ----------- --------- -- -------------

3.9E-006 5.3E-006 (Total) 3.9E-001 1.2E+OOO 

I 

T olal Risk Across Sediments I 5.3E-006 I Total Hazard Index Across All Exposure Routes II 

( 

Total ClrculatOIY System HI = 
Total Thyroid HI • 

T olal Kidney HI " 

Total Liver HI= 

I 
I 
I 
I 

Total 

Exposure 

2.6E-003 

1.5E+OOO 

3.5E-003 

5.2E-004 

1.4E-003 

8.4E-004 

1.0E-006 

4.5E-002 

2.7E-007 

9.1E-003 

3.5E-004 

2.2E-008 

8.2E-003 

4.7E-003 

4.1E-007 

1.9E-008 

4.6E-004 

2.8E-004 --------------
1.6E+OOO 

1.6E+OOO 

B.SE-003 

2.8E-004 

5.1E-002 

1.5E+OOO 

( 
.. /./ 

I 

I 
I 
I 
I 



Scenario Tlmeframe: 

Receptor Population: 

Receptor Age: 

File· c·lprojectslacs\rsktbls\UGW1 FWRM WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Upper Aqu~er I Groundwater 1,1-Dichloroethane 

Area 1 1,2-Dichlorobenzene 

1.2-Dichloroelh-<mixlure) 

1,3-0ichforobenzene 

1,4-0ichforobenzene 

2,2'-oxybls(1-Chloropropane) 

2.4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cnssol) 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cnssol) 

Aluminum 

Ammonia 

Arochlor -1248 

ArseniC 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cedmium (water) 

Chlorobenzene 

c~ 

Chloromethane 

TABLE 6-1-5 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Current I Future 

Utility Worker 

Adult 

Ingestion 

American Chemical Service NPL Site 

I 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

1 .1-Dichloroethane 

1.2-Dichlorobenzene 

1.2-Dic;hloroethene(mixture) 

1 ,3-0ichlorobenzene 

5.51E-008 5.51E-008 1,4-Dichlorobenzene 

3.98E-007 3.98E-007 2,2'-oxybis(1-Chloropropane) 

2.4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

Aluminum 

Anvnonia 

6.23E-005 6.23E-005 Arochlor-1248 

3.20E-007 3.20E-007 Arsenic 

Barium 

2.53E-004 2.53E-004 Benzene 

Benzoic Add 

1.53E-006 1.53E-006 bis(2-Chloroethyi)Ether 

8.02E-008 8.02E-008 bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

1.65E-007 1.85E-007 Chloroethane 

1.38E-008 1.38E-008 Chloromethane 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I circulatory system 9.10E-003 9.10E-003 

CNS 1.31E-001 1.31E-001 

kidney 6.10E-002 6.10E-002 

circulatory system 3.11E-002 3.11E-002 

Gl tract 7.82E-002 7.82E-002 

lowbodywt 1.45E-001 1.45E-001 

generalized 3.32E-001 3.32E-001 

Gl tract 6.11E-001 6.11E-001 

Over 1.03E-002 1.03E-002 

Uver 9.78E-004 9.78E-004 

respiratory 9.53E-001 9.53E-001 

circulatory system 1.02E-003 1.02E-003 

kidney 

fiver 

circulatory system 7.28E-001 7.2BE-001 

NA 4.10E-002 4.10E-002 

blood disorders 2.98E+003 2.9BE+003 

Gltract 9.62E-005 9.62E-005 

nspnoductive 

Uver 2.93E-001 2.93E-001 

kidney 4.50E-001 4.50E-001 

Uver 2.44E+OOO 2.44E+OOO 

Uver 1.45E-001 1.45E-001 

kidney 



Scenario Tlmeframe: 

Receptor Population: 

Receptor Age: 

File· c·lprojectslacslrsklblsiUGW1FWRM WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

I I Cyanide 

Di-n-Octyt Phthalate 
Dlethytphlhalate 

Ethytbenzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphlhal-

Nickel 

Nitrate/Nitrite 

Phenol 

SeleniLIIl 

Thallium 

TOI~ 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 
(Total) 

I I>Jr Vapol8 1 0 1-Dichloroethane 

1 o2-0k:hlorobenzen 

1 o2-0ichloroethet te(mixlure) 

1 o3-0ichlorobenzene 

1 o4-0ichlorobenzene 

2o2'-oxybia(1-Chloropropane) 

204-0imelhytphenol 

2-Melhytnaphthal 

2-Melhytphenol (0-Cresol) 

4-Melhyl-2~ 

4-Melhylphenol (P-e-ol) 

Aluminum 

TABLE 6-1-5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Current/ Future 

Utility WOfker 

Adult 

Ingestion 

----------------

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Cyanide 

01-n-Octyl Phthalate 

Dielhytphlhalate 

Elhylbenz-

Iron 

Manganese (nonfood) 

2.34E-010 2.34E-010 Methylene Chloride 

Naphthalene 

Nickel 

Nltrate/Nitr1te 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

8.2BE-007 8.2BE-007 Vtnyl Chloride 

Xylene (mixed) 

Zinc 
------------- ---- -------

3.19E-004 3.19E-004 (Total) 

1 0 1-0ichloroethane 

1 02-0ichlorobenz-

1,2-0k:hloroelhene(mixlure) 

1o~ 

6.08E-011 B.OBE-011 1o4-~ 

6.15E-009 6.15E-009 2o2' -oxybis(1-Chloropropane) 

2o4-0imelhytphenol 

2-Melhytnaphthalene 

2-Methylphenol (0-Cresol) 

4-Melhyi-2-Penlalone 

4-Meth)1phenol (P-e-ol) 

Aluminum 

( 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I liver 3.63E-003 3.63E-003 

NA 3.81E+OOO 3.81E+OOO 

lowbodywt 2.94E-004 2.94E-004 

Hver 3.21E+OOO 3.21E+OOO 

6.17E-001 6.17E-001 

kidney 7.72E-001 7.72E-001 

liver 5.30E-004 5.30E-004 

circulatory system 8.99E-001 8.99E-001 

lowbodywt 1.93E-002 1.93E-002 

fetotoxic 

Over 8.63E-003 8.63E-003 

Over 4.50E-003 4.50E-003 

NA 1.87E-001 1.87E-001 

liver 1.95E+OOO 1.95E+OOO 

circulatory syatem 1.05E-002 1.05E-002 

liver 

fetotoxic 4.55E-001 4.55E-001 

thyroid 1.23E-002 1.23E-002 ------------------- ------------- --------- ---- -------------- .. .. 

3.00E+003 3.00E+003 

kidney 4.9BE-005 4.9BE-005 

low body weight 5.31E-003 5.31E-003 

respiratory system 

lver 1.23E-005 1.23E-005 

liver 

NA 

CNS 

NA 

respiratory system 

( 



Scenario Tuneframe: 

Receptor Population: 

Receptor Age: 

File· e·\projects\acs\rsklbls\UGW1FWRM WK-4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

I I Ammonia 

Arochior-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyt)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chioroethane 

Chloromethane 

Cyanide 

Di-n-Oclyt Phthalate 

Diethytphthalate 

Ethylbenz-

Iron 

Manganese (nonfood) 

Methylene Chtol1de 

Naphthalene 

Nickel 

Nitrate/NHrile 

Phenol 

Selenium 

Thaftlum 

TABLE 6-1-5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Current I Future 

Utility Worl<er 

Adult 

Ingestion 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

3.71E-006 3.71E-006 Benzene 

Benzoic Acid 

4.12E-006 4.12E-006 bis(2-Chloroathyt)Ether 

bis(2-Ethythexyt)Phthaiate 

Cadmium (water) 

Chlorobenzene 

Chloroathane 

Chloromethane 

Cyanide 

Dl-n-Oclyt Phthalate 

Diethytphthalate 

Ethytbenzene 

Iron 

Manganese (nonfood) 

1.39E-010 1.39E-010 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thaffium 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I respiratory tract 4.90E-003 4.90E-003 

NA 

respiratory tract 

fetotoxic 

blood disorders 7.69E+001 7.69E+001 

liver 

NA 

respiratory tract 

liver 

fetotoxlc 9.44E-004 9.44E-004 

kidney 

respiratory tract 3.03E-003 3.03E-003 

respiratory tract 
respiratory tract 1.00E-004 1.00E-004 

circulatory system 3.06E-003 3.06E-003 

respiratory tract 



File· c·lprojects\acslrsklbls\UGW1 FWRM WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

Chemicat 

Vanadium I'~ Vinyl Chloride 
Xylene (mixed) 

TABLE 6-1-5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Current I Future 

UtiHty Wotker 

AduH 

Ingestion 

Carcinogenic Risk 

Inhalation Dermal Total 

Exposure 

Chemical 

Toluene 

Vanadium 

3.89E..Q1 0 3.89E..Q1 0 Vinyl Chloride 

Xylene (mixed) 

(Total) 3.76E-006 3.76E-006 

Total Risk Across Groundwater I 3.2E-004 I 
Total Risk Across All Media and All Exposure Routes I 3.1E+003 I 

( 

I 

Primary 

Target Organ 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total 

Exposure 

I CNS 2.43E-002 2.43E-002 

CNS 

CNS 

(Total) 7.69E+OOI 7.69E+001 

Total Risk Across Groundwater I 3.1 E+003 I 

Total CirCUlatory System HI s 1.7E+OOO 

Total Blood Disorders HI = 3.1E+003 

Total Liver HI = 8.1E+OOO 

Total Kidney HI = 1.3E+OOO 

Total Fetotoxic HI= 4.6E-001 

Total Skin HI s O.OE+OOO 

Total Gl Tract HI c 6.9E-001 

Total Thyroid HI " 1.2E-002 

Total Respiratory Tract Hi • 9.6E-001 

Total CNS HI = 1.6E-001 

( 



Scenario Tlmeframe: 

Receptor Population: 

Receotor Aae: 

File: c:~~>ro·ectslacs\nktbls\UGW1FWCT.WK• 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Upper Aquifer I Groundwater 1,1-0icllloroe~ 

Area 1 1,2-Dk:hlorobenzene 

1,2-Dk:hloroelhene(mlxture) 

1,3-Dic:hlorobenzene 

1,4-0k:hlorobenzene 

2,2' -oxybla(1-Chloropropane) 

2,4-Dimethytphenol 

2-Methytnaphthalene 

2-Methytphenol (0-CresoQ 

4-Methyi-2-Pentanone 

4-Methytphenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis{2-Chloroethyf)Eiher 

bis(2-Ethyfhexyi)Phlhalate 

Cadmiu-n (water) 

Chlorobenzene 

Chloroethene 

Chloromethane 

TABLE 6-1-6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Current I Future 

Utility WOO<er 

Adun 

Ingestion 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

1,1-0icllloroethane 

1 ,2-Dk:hlorobenzene 

1,2-Dicllloroethene(mixture) 

1 ,3-Dic:hlorobenzene 

8.32E-009 8.32E-009 1,4-Dic:hlorobenzene 

6.02E-008 6.02E-008 2.2'-oxybis{1-Chloropropane) 

2.4-Dimethylphenol 

2-Methylnaphthalene 

2-Methytphenol (0-Cresof) 

4-Melhyi-2-Pentanone 

4-Methytphenol (P-Cresoi) 

Aluminum 

Ammonia 

9.41E-006 9.41E-006 Arochlor-1248 

4.84E-008 4.84E-008 Arsenic 

Banum 

3.83E-005 3.83E-005 Benzene 

Benzoic Acid 

2.30E-007 2.30E-007 bls(2-Chloroethyt)Ether 

1.21E-008 1.21E-008 bls(2-Ethythexyf}Phthalate 

Cadmium (water) 

Chlorobenzene 

2.49E-008 2.49E-008 Chtoroethane 

2.08E-009 2.08E-009 Chloromethane 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

T &~Vel Organ Exposure 

I circulatory system 6.87E-003 6.87E-003 

CNS 9.91E-002 9.91E-002 

kidney 4.60E-002 4.60E-002 

circulatory system 2.35E-002 2.35E-002 

Gltracl 5.90E-002 5.90E-002 

lowbodywt 1.10E-001 1.10E-001 

generalized 2.51E-001 2.51E-001 

Gl trad 4.62E-001 4.62E-001 

liver 7.79E-003 7.79E-003 

liver 7.38E-004 7.38E-004 

respiratory 7.19E-001 7.19E-001 

circulatory system 7.66E-004 7.66E-004 

kidney 

liver 

circulatory system S.SOE-001 S.SOE-001 

NA 3.10E-002 3.10E-002 

blood disorders 2.25E+003 2.25E+003 

Gl trad 7.27E-005 7.27E-005 

reproductive O.OOE+OOO 

liver 2.21E-001 2.21E-001 

kidney 3.40E-001 3.40E-001 

liver 1.84E+OOO 1.84E+OOO 

Uver 1.10E-001 1.10E-001 

kldnev 



Scenario Twneframe: 

Receptor Population: 

Receptor Age: 

Fite· c·\p(Ojocts\acslrsktblsiUGWtFWCT WK~ 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

I I Cyanide 

Dki-Odyf Phthalate 

Dlethytphthalata 

E~ 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nltrata/Nhrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Vtnyt Chloride 

Xylene (mixed) 

Zinc 

I (Total) 

I Nr Vapors 1 '1-0ichloroethane 

1.2~ 

1 ,2-0k:ttloloethene(mixture) 

1 ,3-0ic:hlorobenzene 

1 ,4-0ic:llloloben 

2,2'-oxybls(1~) 

2,.wtmelhylphenol 

2-Methylnaphthelene 

2- I (0-Cresol) 

( 

TABLE 6-1-6 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Current I Future 

Utility Worlter 

Adult 

Ingestion 

~ ........... ----

American Chemical Service NPL Site 

I 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

Cyanide 

Di-rl-Octyt Phthalata 

Diethytphthalate 

Ethytbenz-

Iron 

Manganese (nonfood) 

3.53E-011 3.53E-011 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

1.25E-007 1.25E-007 Vlnyt Chloride 

Xylene (mixed) 

Zinc -------------- -------------- --- --------
4.82E-005 4.82E-005 (Total) 

1 , 1-0ichloroelhane 

1 .2-DichJorobenz-

1 .2-0ichloroelhene(mixlure) 

1,3-Dichlorobenz-

1.07E-011 1.07E-011 1 ,+Oichlorobenz-

1.08E-009 1.08E-009 2,2' -oxybls(1-Chloropropane) 

2,4-Dimethytphenol 

2-Methytnaphthalene 

2-M I (0-Cresol)_ 

( 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dennal Total 

Target Organ Exposure 

I liver 2.74E-003 2.74E-003 

NA 2.88E+OOO 2.88E+OOO 

Jowbodywt 2.22E-004 2.22E-004 

liver 2.42E+OOO 2.42E+OOO 

4.88E-001 4.88E-001 

kidney 5.83E-001 5.83E-001 

liver 4.01E-004 4.01E-004 

circulatory system 6.79E-001 6.79E-001 

lowbodywt 1.45E-002 1.45E-002 

fetotoxlc 

Hver 6.52E-003 6.52E-003 

Hver 3.40E-003 3.40E-003 

NA 1.41E-001 1.41E-001 

Hver 1.47E+OOO 1.47E+OOO 

circulatory system 7.92E-003 7.92E-003 

liver 

fetotoxic 3.44E-001 3.44E-001 

------~------- 9.33E-003 9.33E-003 ------------- ---- --- ------- --------------
2.26E+003 2.26E+003 

kidney 4.36E-005 4.36E-005 

low body weight 4.65E-003 4.65E-003 

respiratory system 

iver 1.08E-005 1.08E-005 

liver 

NA .. 

( 



Scenario Tlmeframe: 

Receptor Population: 

Receptor Age: 

1 1 
Medium Exposure Exposure Chemical 

Medium Point 

I I .._Melhyi-2-Pentanone 

._Melhytphenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-12-48 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chlornethy1)Ether 

bis(2-Ethylhexy1)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide 

Oi-11-0clyl Phthalate 

Diethytphthalate 

Ethyl~ 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selaniurn 

Thallium 

TABLE 6-1-6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Current I Future 

Utility WOII<er 

Adult 

Ingestion 

American Chemical Service NPL S~e 

I 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exposure 

4-Methyi-2-Penlanone 

._Methy1phenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-1246 

Arsenic 

Barium 

6.50E-007 6.50E-007 Benzene 

Benzoic Acid 

7.22E-009 7.22E-009 bis(2-Chloroethy1)Eiher 

bls(2-Ethylhaxy1)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide 

Di-n-Oclyl Phthalate 

Diethylphthalate 

Ethyl benzene 

Iron 

Mano-se (nonfood) 

2.44E~11 2.44E~I1 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

I 
Non-Cardnogenic Hazard Quotient 

Primary Ingestion Inhalation Dennal Total 

Target Organ Exposure 

I CNS 

NA 

respiratory system 

respiratory tract 4.30E-003 4.30E-003 

NA 

respiratory tract 

fetotoxic 

blood disorders 6.74E+001 6.74E+001 

liver 

NA 

respiratory tract 

Over 

fetotoxic 8.27E-004 8.27E-004 

kidney 

respiratory tract 2.65E-003 2.65E-003 

respiratory tract 

respiratory tract 8.79E-005 8.79E-005 

circulatory system 2.70E-003 2.70E-003 

respiratory tract 



File· c·lprojeds\acslrsldbls\UGW1 FWCT WK4 

I I 
Medium Exposure Exposure 

Medium Point 

( 

Scenario Tmetrame: 

Receptor Population: 

Receptor Age: 

Chemical 

Vanedlum I'~ Villyt Chloride 

Xylene (mixed) 

(T_()tlll)_ 

TABLE 6-1-6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Sefvica NPL Site 

Current/ Future 

Utility Woriter 

Adu~ 

Ingestion 

Carcinogenic Risk 

Inhalation I 
I 

Dermal 

6.82E-011 

---------------- -------------- ---
6.58E-007 

Total 

Exposure 

6.62E-011 

6.58E-007 

Chemical 

Toluene 

Vanedlum 

Vinyt Chloride 

Xylene (mixed) 

Total Risk Across Groundwater I 4 9E-005 I 
Total Risk Across All Media and All Exposure Roules II 2 3E +003 I 

( 

I 

(Total) 

Primaty 

Target Organ 

CNS 

CNS 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

2.13E-002 

Total 

Exposure 

2.13E-002 

-- ---------------- ------------- ---
6.74E+001 6.74E+001 

Total Risk Across Groundwater I 2 3E +003 I 

Total Circulat()f'( System HI• 1 3E+OOQ 

Total Blood Disorders HI= 2 3E+003 

Total Liver HI • 6 1E+OOQ 

Total Kidney Hl"li==~9:!:'7E~-~00~1~ 
Total Fetotoxic HI = 3 4E-001 

Total Skin HI • 0 OE+OOQ 

Total Gl Tract HI= 5 2E-001 

Total Thyroid HI = 9 3E-003 

Total Resplrat()f'( Tract HI" 7 3E-001 J 
Total CNS HI " 1.2E-001 I 

( 
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Medium Exposure Exposure Chemical 

Med1um Point 

Ingestion 

Surlace Soil Soil Area 1, Surlace Soil (0' to 2') 1,1 ,2· Tr1cllloraethane 2.3E-010 
1 ,2-Dicllloroethene (total) 
2-Metllytnaphtnalene 
3,3' -Dichlorobenzidine 2.9E-008 
Aluminum 
Anthracene 
Antimony 
Aroclor-1242 3.1E-007 
Aroclor-1248 4.1E-007 

Aroclor-1254 3.4E-006 
Aroclor-1260 5.0E-007 
Arsenic 1.3E-006 
Banum 
Benzo(a)anthracene 1.3E-008 
Benzo(a)pyrene 1.8E-007 
Benzo(b)ftuoranthene 1.9E-006 

Benzo(k)lluoranthene 1.6E-009 
Beryllium 
bis(2-Ethythexyl)phthalate 4.2E-008 

Cadmium 
Carbon Disulfide 
Nickel 
Selenium 
Silver 
T etrachloraethene 1.4E-008 

Toluene 
Trlc:hloraethene 4.8E-010 

Vanadium 
Xytenes (total) 

Zinc 
(Total) · · · e:2e.ooo 

Air Area 1, Surlace Soil (0' to 2') 1,1-Dichloroethene -
1,1,1-Trichloroethane -
1, 1,2-Tr1chlo<oethane -
1,1,2,2-Tetrac:llloroethane -
1,2-0ichlorobenzane -
1,2-Dichloroetllane -
1,2-Dichtoroelhene (total) -
1,2--Dichlot'oprop -
1,2,4-Trichlorabenzene -
1, 4-0ic:lllonXIenane -
H!utanone -
2-Hexanone -
2-Melhytnaphtllalene -
2-Melhylphenol -
2,4-0inethytpheno -
2,4,5-Trtclllot'Opheno -
2.~ -
3,3'-0ichklrobenzld -
4-Methyt-2.pentanone -
~ -
4,4'-DOD -
4-4'-00E -

Table 6-1-7 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Cartinogenic Risk Chemical 

Inhalation Dermal Total 
Exoosure 

- 1.9E-006 1.9E-008 1, 1,2-Tr1cllloroethane 

- 1 ,2-Dicllloroethene (total) 
.. 2-Methytnaphtllalene .. 1.9E-006 1.9E-006 3,3' -Dichlorobenzidine 

- Aluminum 
.. Anthracene 

- Antimony 

- 2 OE-005 2.1E-005 Aroclor-1242 

- 2.7E-005 2.8E-005 Aroclor-1248 

- 2 SE-004 2.5E-004 Aroclor-1254 

- 3.3E-005 3.3E-005 Aroclor-1260 

- 8.9E-005 9.0E-005 Arsenic 

- Barium 

- 8 7E-007 8.9E-007 Benzo( &)anthracene 

- 1.4E-005 1.5E-005 aenzO{a)pyrene 

- 1.3E-006 1.3E-006 aenzo(b)fluorantllene 

- 1.1E-007 1.1E-007 Benzo(k)fluoranthene 

- Beryllium 
.. 2.8E-006 2.8E-006 bis(2-Ethythexyl)phthalate 

- Cadmium 

- Caroon Disulfide 

- Nickel 

- Selenium 

- Silver 

- 9.5E-007 9.6E-007 Tetrachloraethene 

- Toluene 

- 3.3E-006 3.3E-006 Trlc:hloraetnene 

- Vanadium 

- Xytenes (total) 

- Zinc ------ ... --------- ------------
4.4E-004 4.5E-004 (Total) 

- 1.1-0ichloroethane 

- 1,1,1-Tr1cllloroethane 
1.58E-009 - 1.6E-009 1 , 1,2-Tr1cllloroethane 

1.85E-009 - 1.9E-009 1,1,2,2-Tetrachloraethane 

- 1,2-Dichlorobenzane 
2.62E-007 - 2.6E-007 1,2-Dichloroethane 

- 1,2-Dichtoraethane (total) 

- 1,2--Dichlot'oprop 

- 1,2,4-Trlc:hlorobenZene 
5 .. 46E-009 - 5.5E-009 1. 4-0ic:lllonXIenane 

- 2-Butanone 

- 2-Hexanone 

- 2-Methytnaphthalen 

- 2-Methytphenol 

- 2,4-Dimethylpheno 

- 2,4,5-TrtchlorcphenOI 

- 2,6-0tnitrololuen 

- 3,3' -Oic:hlorol>enz 

- 4-Methyf-2-pent...one 

- 4-Methytphenol 

- 4,4'-DDD 

- 4 4'-0DE 

. - --· 
I 

Non-CarcinogeniC Hazard Quotient 

~--

Primary Ingestion lnt'lalation Dermal Total 
T araet Ora an Exposure 

blood disorders 2.8E-006 .. 2.3E-004 2.3E-004 
kidney 1.1E-006 - 7.6E-005 7 ?E-005 

Gl tract 1.5E-005 - 9 6E-004 9.8E-004 
liver -

circulatory 1.4E-002 - 9 6E-001 9.7E-001 
Gl tract 2.5E-007 - 1.7E-005 1 ?E-005 

skin 2.0E-003 - 1.3E+OOf 1.3E+001 
liver -
liver -
liver 2.4E-001 - 1.8E+001 1.8E+OOf 

circulatory 

I 

-· 
circulatory 7.9E-003 - 5.5E-001 5.6E-001 

2.3E-003 .. 1.5E-001 t.SE-001 
.. 
-
-
-

kidney 2.5E-003 - 1.6E+001 1.6E+001 

liver 4.2E-004 - 2.8E-002 2.8E-002 
kidney 1.4E-003 - 3.8E+OOO 3 8E+OOO 
adrenal 1.7E-006 - 1.1E-006 1.2E-006 

low body wt 3.3E-004 - 4.4E-001 4.4E-001 

Uver 7.9E-005 - 5.2E-003 5.3E-003 

skin 5.0E-005 - 1.6E-002 1.6E-002 
liver 7.7E-005 - 5.1E-003 5.2E-003 

liver 7.6E-007 - 5.1E-005 5.1E-005 
liver 2.0E-005 - 1.4E-003 1.4E-003 

circulatory 1.4E-003 - 9.6E-002 9.7E-002 

let atoxic 6.5E-006 - 4.8E-004 4.9E-004 

___ th~----- 2.8E-004 - ... 6.2E-002 6.2E-002 
4.oe.ooi---- 6.3E+001 6.3E+001 

kidney - 1.44E-004 - 1.4E-004 

liver - 818E-005 - 8.2E-005 

Uver - -
Nver - -

1ow body we~gnt - 4 OSE-003 - 4.1E-003 

circulatory - 5.77E-003 - S.SE-003 

- -
- 7.01E-003 - ?.OE-003 

iver - 3.30E-005 - 3.3E-005 
fiver - 3.03E-006 - 3.0E-006 

CNS - 1.28E-008 - 1.3E-008 

CNS - 1.24E-001 - 1.2E-001 

- -
- -
- -
- -
- -
- -

CNS - 1 03E-003 - 1.0E-003 

- -
- -
- -
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Medium Exposure Exposure Chemical 
Medium Point 

Ingestion 

4,4'-0DT -
Acenaphthene -
Acenaphthylene -
Acatone -
Aldt1n -
alph&-BHC -
Anthracene -
Antimony -
Arodor-1242 -
Arodor-1248 -
Arodor-1254 -
Arodor-1260 -
Arsenic -
Barll.m -
eenz- -
Benzoic Acid -
Benzo(a)8nthnlcene -
Benzo(a)pynlne -
Benzo(b)lluor.-rle -
Benzo(g,h,l)perylene -
Benzo(k)lluoranthene -
Benzyl Alcohol -
Berylkm -
beta-BHC -
bis(2-Chlomelhyt) ather -
bis(2-EIIIyllexyt)phthalale -
B~e -
Cedtni\Mn -
CarbOnDt- -
c~ -
Chloroform -
Chromium 3+ -
Chromlum6+ -
ChryMne -
c:is-1,2-0ichloroethet .. -
Cabllll -
Copper -
CY81lide (total) -
Dtbenzoflnn -
Olelhytphthalate -
DlmelhytphlhUt• -
Dt-rHlulylphlhlllte -
Di-n-«::yyphhhte -
EndM ketone -
ElhytBenzene -
Fluofanthene -
FIUoiW!e -
HepCachlor -
HepCachlor epoxlde -HedCNal--.. -
~ -
Hex8ne,n- -
lndeno/1 2 3-cdlovrene 

Table 6-1-7 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

Exoosure 

1.11E~12 - 1.1E~12 4,4'-00T 

- Acenaphthene 

- Acenaphthylene 

- Acalone 

2.70E~10 - 2.7E~10 Aldt1n 

5.47E~12 - 5.5E~12 alpha-BHC 

- Anthracene 

- Antimony 
4.28E~11 - 4.3E~11 Arodor-1242 
3.12E~10 - 3.1E~10 Arodor-1248 
4.06E~10 - 4.1E~10 Arodor-1254 
1.88E-oo9 - 1.9E-oo9 Arodor-1260 
2.17E-oo9 - 2.2E-oo9 Arsenic 

- Barium 

2.18E~7 - 2.2E~7 Benzene 

- Benzoic Add 

- Benzo(a)8nthracene 
2.34E~11 - 2.3E~11 Benzo(a>w-

- Benzo(b)fluoranthane 

- Benzo(g,h,l)perylene 

- Benzo(k)fluoranthene 

- Benzyl Alcohol 
1.16E-oo9 - 1.2E-oo9 Berytllurn 

2.97E~12 - 3.0E~12 beta-BHC 

2.64E~ - 2.6E~ bis(2-Chloroethyl) ether 

2.05E~11 - 2.0E~11 bis(2-Ethythexyf)ph1halate 

- B~e 
2.53E-oo9 - 2.5E-oo9 Cadmium 

- C81ban Oiaulfide 
- c~ 

8.15E~7 - 8.2E~7 Chloroform 

- Chromium 3+ 
3.33E-OD8 - 3.3E-OD8 Ctvcmium6+ 

- Chtysene 

- cls-1,2-Dtchloroelhene 

- CobaH 

- Copper 

- Cyanide (total) 

- Oibenzofunln 

- Dlethylphlhalale 

- Dlmethytphthalale 

- Dkl-bulylphlhale 
- OkHlclytphthalate 

- Endr1n ketone 

- Elhyt Benzene 

- Fluoranthene 

- FIUoiWie 
1.20E~13 - 1.2E~13 Heplachlar 

1.16E~13 - 1.2E~13 Heplachlar epoxide 
2.03E~12 - 2.0E-012 ~ 
2.80E~12 - 2.8E~12 Hexac:hlolllbulad 

- Hex8ne, n-

- lndolno/1 2 3-cd)-

( 

I ,, 
,, 

Non-Carcinogenic Hazard Quotient 'I 
'I 

Primary Ingestion 

I 
Inhalation Dermal 

I 
Total I 

T aroet Ora an Exposure 

I liver -- -- ' 

- --
I - --

- - i 
- -
- -
- --
- --
- --
- -
- -
- -

respiratory - --
fetotoxic - 1.96E-004 - 2 OE-004 

blood disorders - 1.24E~2 - 1.2E~2 

- -
- -
- -
- -
- -
- --
- -

respiratory - 6.77E~5 - 6.8E~5 

- -
~ver - -

- -
- -
- -
- 5.97E-OD8 - 6.0E-OD8 

Nver - 2.29E-004 - 2.3E-004 

tiver - 3.28E~1 - 3.3E~1 

- -
respiratory - -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

respirlllory - 4.51E-004 - 4.5E-004 

- -
- -
- -
- -

liver - -
kidney - -

- -
-

( 
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Exposure Exposure 
Medium Point 

I 

Chemical 

Ingestion 

ltophorone -
Lead -
Manganesa -
Mercury -
Methylene Chloride -
m,p-xytene -
Naphthalene -
Nickol -
N-Nitrosodiphenytamine -
ortho-xytene -
Penlachfornphenof -
Phenanttnne -
Phenol -
Pyrena -
Selenium -
Silver -
Styrene -
T etrachloroethene -
Thallium -
Toluene -
Trk:hloraethene -
Vllfllldjum -
Vonyt Chloride -
Xylenes (total) -
Zinc ---· .. ----- ~-

(total} 

Table 6-1-7 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

CarCinogenic Risk Chemical 

Inhalation Dermal Total 
Exposure 

- lsophorone 
- Lead 

- Manganese 

- Mercury 
4.09E-008 - 4.1E-008 Methylene Chloride 

- m,p-xylene 

- Naphthalene 

- Nickol 
- N-Nitrosodiphenyternine 

- ortho-xylene 

- Pentachfornphenol 

- Phenanthrene 
.. Phenol 

- Pyrene 

- SeleniUm 

- Silver 

- Styrane 
2.32E-007 - 2.3E-007 Tetrachloroethene 

- Thallium 

- Toluene 
2.05E-007 - 2.0E-007 Tr1c:hloroethene 

- Vanadium 
1.15E-007 - 1.1E-007 Vonyt Chlor1de 

- Xylene& (total) 

- Zlnc 
· · 4.si:-006 -------- ---- ------- --------

ctotall 4.6E-006 
Total Risk Across Surfaca Soil I 4.5E-004 I 

Total Risk Across AH Media and AU Exposure Routes I Reserved I 

. 
I 

Non-Carcinogenic Hazard Quotient 

Primal)' Ingestion Inhalation Dermal Total 

Taraet Oman Exposure 

I - -
- -

respiratooy - 1.08E-002 - 1.1E-002 
CNS - 6.26E-006 .. 6.3E-006 

respiratory - S.OOE-005 - 8.1E-005 

- -
circulatory - 2.05E-002 - 2.1E-002 
respiratory - -

.. -
- .. 
- .. 
- -
- -
- -
- -
- -

CNS - 1.90E-005 - 1.9E-005 
liver - 2.32E-003 - 2.3E-003 

- -
CNS - 1.28E-002 - 1.3E-002 

respiratooy - -
- -

CNS - -
CNS - -

- ------------ -------- ·- ------ ---------
5.3E-001 5 3E-001 

Total Hazard Index Across Surface Soil L 63E+001 

Total Kidney HI. 
c====c·· -
CIJE:oo1 

Total Skin HI: I 13E+:QO~ 
Total Thyroid HI; I 6.2E-002 -

Total LiVer HI: L 1.9E+001 
Total Circulatory System HI: I 1 7E+OOO 

Total CNS HI: ~~ 
Total Fetox HI: I e.!iE-004 

Total Gl Tract HI: I 1.0E-003 
Total Respiratooy HI: I 1.1E-002 

Total Eyes HI: I O.OE+OOO 
Total Reproductive HI: I O.OE+OOO 

Total Mammaoy HI: I O.OE+OOO 
Total Adranal HI: I 1.2E-006 

Total Heart HI: I 3.4E-003 
Total Skeletal System HI: I O.OE+OOO 

Total Thyroid HI: I 6.2E-002 
Total Blood Disorders HI: I 1.2E-02 



c ...... 
Rcxbw Worker 

A"'* 

Table 6-1-8 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

1 .h"~'C'~M·~m~·~~,~~··~c====~~======~=========r==========~-o~-~======~r========r=,============-7-~ ============~~ 

11 Medium ~~:~;: Ex::oa:,~re Chem~l f---,---,------,---:-:--:-C-:-a-ro_n_og--re-m_c-:R=-is_k---,,-----,-- __ ~ ~' ,
00<..._,._.,_, 

LF==s~u~rl~~~~So~,~~=i===~s~o~ii~=~~A~~~a~1~.~S~u~rl~~~~~-~(O~'~ro~T~)F.1~.1~.2~-~T~~~~=oe~~~=.===f=2~
1

n~:E~•~~:~:~~=+==In=h=a=la~t•o~n==F~.5~.~~Emn'~'~~~~==F~~~-~~:~~~'~u~:~~·=i~1.~1.~2~-T~n=~~~~~~~~.n~e~==4~bT~I~~~~;d:,~I~i~:o~~~:;.::::::::n:.::::~:~:n::.:_::::ln:h•:~-~~":
0

--~n:_:::::3:~:E-mn~-OO:•:~::::::-~~-~;;'~:~~c~~~~~~~e~ 

Air Are• 1. Sutl""" Soil (0' ro 21 

1,2·0ichlome~ (total) - 1,2-0ichl~thene (total) kidney 5.0E-OQ7 -- 1. 1E-005 1.2E-005 
2-Me~ytnaphthalene -· 2-Methylnaphthalehe Gl tract 6.4E-006 .. 1.5E~ 1.5E-004 
3,3'-0i~lorobenzidine 2.5E-009 - 5.8E-OQ8 6.0E-008 3,3'-0i~l~benzidine hver 
Aluminum -- Aluminum circulatory 
Anthracene - Anthnocene Gl tract 
Antimony •. Antimony skin 
Aroclor-1242 2.7E-008 •• 6.2E-OD7 6.4E-OQ7 Aroelor-1242 liver 
Aroclor-1248 3.6E-006 ·• 8.2E-OD7 8.6E-007 Aroelor-1248 liver 
Aroclor-1254 2.9E-OQ7 - 7.6E-006 7.9E-006 Aroelor-1254 liver 
Aroclor-1260 4.3E-008 - 9 9E-OQ7 1.0E.OQ6 Aroclor-1260 circulat~ 

Arsenic 1.1E-OQ7 - 2.7E.OQ6 2.8E.OQ6 ABenic circulatory 
Barium •• Barium 
Benzo(a)a~ne 1.2E-009 - 2.6E-006 2.8E-006 Benzo(a)anthracene 
Benzo(a)pyrene 1 .6E-008 - 4.3E-OD7 4.5E-OD7 Benzo(a)pyrene 
Benzo(b)lluorlnthane 1.7E-009 .• 3.8E-006 4.0E-006 Benzo(b)~ 

Benzo(k)lluoranth8ne 1.4E-010 ·• 3.2E-009 3.4E-009 Benzo(k)lluorln~e 

Beryllium - Beryllium 
bls(2-Ethythlixyl)ph~alata 3. 7E-009 - 8.4E-OD8 8.8E-OD8 bls(2-Ethythexyl)phthalate 
Cadmium •• Gadmlum 
Carbon Oiaulflde ·- Carbon Disulfide 
Nickel - Nickel 

SMnium - Selenium 

~- - ~-
Tetrachloroethene 1.3E-009 - 2.9E-006 3.0E-006 Tetrachlorae~ 

Toluana •• Toluene 

Trtc:hloroethene 4.2E-011 ·• 9.9E~10 1.0E-009 T~loraethene 

Vanadium - Vanadium 
Xytenea (rotal) - Xylene• (rotat) 
Zinc - Zinc 

kidney 
liver 

kidney 
adrenal 

lowbodywt 
liver 
skin 
liver 
liver 
fiver 

circulatory 
letoroxic 
thyroid 

(Total) 5.4E-OQ7 1.4E-OD5 (Total) ·············-·· 

1,1~ 

1,1,1-T-
1,1,2-T-
1,1,2,2-Tetnochloroethane 
1.2~ 

1.2~ 
1,2-Dict1ioroethen (!mal) 

1,2~ 

1,2,4-TrichloroberWine 
1,4-~ 

2-Bullnone 
2-HIIXa10M 
2-MethytnephtMiene 
2-Methytphenol 
2.4-0irnethytphet iol 
2,4,!>-Trichlanlphenol 
2.~ 
3,3'~ozidio .. 
4-Methyl-2-penl8n0ne 

~ 
4,4'-000 
4,4'-DOE 
4,4'-DOT 

~ 
A 

[[;; 

2.77E~10 

3.25E~10 

4.60E-006 

9.56E-010 

1.95E~13 

4.72E-0111 
9.56E~13 

( 

2.8E-010 
3.2E~10 

4.6E-006 

9.6E-010 

2.0E-013 

4.7E-011 
9.6E~13 

1,1-~ 

1,1,1-Tric::hloroethane 
1,1,2-Tric::hlorDethane 
1,1 ,2,2· T elnlchloroe1han 
1 ,2·0ict11or-...n• 
1,2-~ 

1 ,2-0k:hloroe~ (total) 
1,2-0k:hloroprop8ne 
1,2,4-Tric:hlorobenz-
1,4-0ic:hlon>benzena 
2-EiutAinone 
2-Hexanone 
2-Meth~ 

2-Methytphenol 
2,4-0imethytphenol 
2,4,!>-Tr1c:hlorophenol 
2.~ 
3,3'-Cllchlor-.zldine 
4-Methyl-2-penl8n0ne 
4-Methytphenol 
4,4'-000 
4,4'-DOE 
4,4'-DDT 

~ 
A 

11

=..-
~BHC 
Anttnc:.ne 

kidney 
liver 
liver 
liver 

tow body weight 

circulatory 

liver 
liver 
CNS 
CNS 

CNS 

liver 

6.3E-OQ3 
1.1E~7 

8.8E~ 

1.0E-OQ1 

3.5E-OD3 
1.0E-OD3 

1.1E-OD3 
1.8E~ 

6.2E~ 

7.5E-009 
1.4E~ 

3.4E-ODS 
2.2E-OD5 
3.4E-OD5 
3.3E-OD7 
9.0E-006 
6.3E~ 

2.9E.OQ6 
1.2E~ 

1.8E-OD1 
1.26E-004 
7.17E-005 

3.5SE-OQ3 
S.OSE-003 

6.14E-OD3 
2.89E-OQ5 
2.66E-006 
1.12E-006 
1.09E-OQ1 

1 4E-OD1 
2.5E-006 
2.0E+OOO 

2.6E+OOO 

8.3E-002 
2.3E-002 

2.SE+OOO 
4.2E-OD3 
5.7E-OD1 
1.7E-OD7 
6.6E-OD2 
7.9E-004 
2.4E-OQ3 
7.7E~ 

7.6E-006 
2.1E-004 
1.4E-OD2 
7.3E-OOS 
9.3E-OD3 

· · · 94E+ooo · 

9.04E~ -

1.5E-001 
2.7E-006 
2.0E+OOO 

2.8E+OOO 

8.7E-002 
2.4E-002 

2.5E+OOO 
4.4E-003 
5.7E-001 
1.8E-OD7 
6.6E-002 
8.2E-004 
2.4E-003 
S.OE-004 
S.OE-006 
2.2E-004 
1.5E-002 
7.6E-005 
9.4E-OQ3 
9.6E+OOO 
1.3E~ 

7.2E-OQS 

3.5E-OQ3 
5.1E-003 

6.1E-003 
2.9E-ODS 
2.7E-006 
1.1E-OQ8 
1.1E-OD1 

9.0E~ 
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Medium Expo sun~ 
Medium 

I 

c ...... 
Routine Worker 
Adult 

Exposure 
Point 

Chemical 

Antimony 
Arodor-1242 
Aroclor-1248 
Arodor-1254 
Arodor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 

Benzo(a)anthrllcene 
Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(g,h,l)pt~rytane 

Benzo(k)ftuononthene 
Benzyl Alcohol 
BerytHum 
beta-BHC 
bls(2-Chloroethyl) ether 
bls(2-Ethythexyt)phthalata 
Butytbenzylphthalate 

Gadmlum 

cart>on Disulfide 
Chlarobenzene 
Chlorofonn 
Chromium 3-+ 
Chmmium6+ 
Chry...,. 

cis-1,2-Diehlo<oetllene 
Cobalt 
Coppt~r 

Cyanide (total) 
Dibenzoturan 
Diethytphthetate 
Olmethytphthalate 

01-n-butyfphthalate 
Di-n-oclytphthalate 

Endrin ketone 
Ethyt Benzene 

Fluoranthene 

F~ 

Heptachlor 
Heptachlor epoxide 
HexachkM'obenzene 
Haxachlorobutadiene 
He...,.,n
lndeno(1,2,3-cd)pYf<l"• 
lsophotone 

Lead 
ManganeH 
Mert:ury 

Methytene Chloride 
m.D-xvtena 

I

I Naphti\Mne 
Nickel 
N-NitroiOdlphenytamine 
ortho-xytene 
Pentachlorophenol 
Phenanthrene 
Pl1anol 
~ 

Ingestion 

Table6-1-8 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

Inhalation 

7 51E-012 
5.47E-011 
7.11E-011 
3.26E-010 
3.79E-010 

3.82E-OOB 

4.10E-012 

2.03E-010 
5.21E-013 
4.62E-007 
3.58E-012 

4.42E-010 

1.43E-007 

5.83E-009 

2.10E-014 
2.03E-014 
3.56E-013 
4.91E-013 

7.18E-009 

Dermal Total 
Exonsure 

7.5E-012 
S.SE-011 
7.1E-011 
3.3E-010 
J.BE-010 

J.BE-008 

4.1E-012 

2.0E-010 
5.2E-013 
4.8E-007 
3.6E-012 

4.4E-010 

1.4E-007 

S.BE-009 

2.1E-014 
2.0E-014 
J.BE-013 
4.9E-013 

7.2E-009 

Chemical 

Antimony 
Arodor-1242 
Arodor-1248 
Arodor-1254 
Arodor-1260 
Arsenfe 
S.rium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pYf<ine 
Banzo(b)ftuononthene 
Benzo(g,h,l)perylene 
llenzo(k)ftuononthane 
Benzyl Alcohol 
Beryllium 
beta-BHC 
bis(2-Chloroethyt) ether 
bls(2-Ethythexyt)phthalate 
Butytbenzytphthelate 
Cadmium 
Galbon Disulfide 
Chlorobenzene 
Chloroform 
Chromium 3+ 
Chromium 6+ 
Chry.
cis-1,2-Dichloroethene 
Goban 
Copper 
Cyanide (total) 
Oibenzofuran 
Diethytphthalate 
Dimethytphthatate 
01-n-butylphthalato 
01-n-odytphthalato 

Endlin ketone 

Ethyt Benzene 
Auoranthene 
Fluorene 
Heptachlor 
Heptachlor opoxlde 
HeXliChlorobenzene 

Hexachlorobutadie 
H...,., n
lndono(1,2,3-cd)pyntne 
IIOphorone 
Load 
Manganese 

Melt:ury 
Methyfene Chloride 

m.o-xvtene 
Naphthalene 
Nickol 
N-Nitrosodiphenytamine 
ortho-xytano 
Pentachlorophenol 
Phenanttnne 
Phenol 
Pyrene 

I 

Primary 
Taroet Organ 

respiratory 
fetotoxtc 

blood disorders 

respiratoty 

6ver 

liver 
Uver 

respiratory 

respiratory 

livef' 
kidney 

respiratory 

CNS 
f<lsplratory 

Non-Carcinogenic Hazard Quotient 

Ingestion lnhalabon 

1.72E-004 
1.08E-002 

5.93E-005 

5.23E-008 
2.01E-004 
2.87E-001 

3.95E-004 

9.49E-003 
5.48E-006 
7.08E-005 

1.80E-002 

Dermal j --Ex:~~~re . 

1.7E-004 
1.1E-002 

5.9E-005 

5.2E-008 
2.0E-004 
2.9E-001 

3.9E-004 

9.5E-003 
S.SE-006 
7.1E-005 

1.8E-002 
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Table 6-1-8 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Ftle AIMICT-M14\TT_":um e1W•1CT c~===T==========,p=========cp====================~~==j=jf·=========T=========================~ 
I I 

Chemtcal Non-Caranogen1c Hazard Quotient 
Medium Point 

~i-ng_e_s~ti,.,----.--l~n~ha~l.~ti~.o-n--~--~De-~--~-,,---~T-o~~~--~l Prima~ Ingestion Inhalation Dermal Med•um --~~--EK--po--su_~ ____ ,_ ______ Ex __ po_•_u_~------~"~~---C-~--ka--I------+---------~------C-a_r_d-nog-+en--ic_R_i•-k-----1--~~~~~ 
~ Exposu~ ~~-,-n-ium--------------r-~T~·~~·e~t~O~~··~"--r----------1-----------+----------

Silver Silver 
~ Styrene 
Tetrachloroethane 4.06E-008 4.1E-008 Te-thene 
Thlllllum Thollium 
Toluene Toluene 
Trichlo<oethene 3.59E-008 3.6E-008 Trichloroethene 
Vlll'ladium Vanadium 
Vinyl C- 2.01E-OOB 2.0E-008 Vinyl Chloride 
Xylenes (total) Xylenes (total) 
~ ~~ 

(to~fl ............. . 
a.oe-oo7 a:oe:oo7 .. 
To~l Risk Across Surface Soli 1.5E-005 

Total Risk Acron AH Media and A" Exposure Routes li==iiR§eserv§~e~d=~l 

( 

CNS 
iver 

CNS 
respiratory 

{total) ...... 

CNS 
CNS 

1.67E-005 

2.03E-003 

1.12E-002 

Total Hazard Index Across Surface Soil 

Total Kidney HI: 

To~\ Skin HI: 
To~\ Thyro~d HI. 

Total Uver HI: 
Total Circulatory System HI: 

Total CNS HI: 
Total Fetotoxic HI: 

Total Gl Trac1 HI: 
To~\ Respiratory HI: 

Total Eyes HI: 
Total Reproductive HI: 

Total Mammary HI: 

To~l Adrenal HI: 
Total Heart HI: 

To~l Skele~l System HI: 
Total Thyroid HI: 

To~l Blood Disorders HI: 

( 
.,.,_._ •• .;.r' 

Total 

~osure._ 

1 7E-005 

2.0E-003 

11E-002 

1.0E+001 

4.2E+OOO 
2.0E+OOO 

9.4E-003 

3 1E+OOO 

I 2.8E-001 I 
I 1.2E-001 I 
I 2.5E-004 I 
I 1.5E-004 I 
I 1.0E-002 I 
I 0 OE+OOO 

I O.OE+OOO 

I O.OE+OOO I 
r:=rrf--OOCJ 
I 5.4E-004 I 
I O.OE+OOO I 
I 9.4E-003 I 
I 1.1e-002 I 
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Receptor Population Routine Wor'ker 

[ Receocor AQtr Aduft 

Fie Aru1RME.~4 \ n !!::!!!! rRWe1RMI;; 

~~ Med1um 

I 

Exposure Exposure Chemical 
Medium Point 

Ingestion 

I SOil Area 1. SOil (0' to 10') 1.1.oi<:tltoroethane 
1,1,1-Trichlon>ethane 
1.1.2-Trichloroethane 1.4E..007 
1,1,2.2-T etrachloroelllan 2.4E-007 
1,2-0ichlorobenzene 
1,2-0ichlon:>ethane 1.1E-006 
1,2-0ichloloelhene (!olaf) 
1,2-0ichloroprnpan 46E.()()7 
1,2,4-Trtchlorobenzene 
1,3-0ichforobenze 
1,4-0ichlorobenzene 3.8E-008 
2-Sutanone 
2-Melhyfnaph~ 

2-Methylphenol 
2,4-Dichforophenof 
2,o4-0irnelhylphenol 
4-Methyl-2-j)811tanone 
4-Melhylphenol 
4,4'-0DT 7.2E-007 
Acenaphlhene 
Acetone 
Aluminum 
Anth~ 

Antimony 
Anlclor-1242 3.2E-005 
Anlclor-12-46 4.5E-005 
Anx:lor-1254 6.1E-005 
Atoclor-1260 1.3E-005 
Arsenic 1.6E-006 
Barium 
Benzene 5.9E-005 
Benzoic Acid 
Benzo(a)anthtacene 3.8E-{)08 
Benzo(a)~ 4.1E-007 
Benzo(b)ftuoranthene 8.7E-{)08 
Benzo(k)fluoranthene 8.7E-009 
Beryttium 
bis(2-Cilloroelhyl)- 3.5E-006 
bis(2-Ethyllexyl)phthaiate 1.1E-005 
Bulytbenzytphlhte 
c.dmium 
~ 
ChiOmfonn 3.9E-006 
ChromU113+ 
Cl1ry.- 5.8E-010 
cls-1,2-0ic::hloroethe 
Cobalt 
Copper 
Cyanlde(lotlll) 
ClillenzoNrW1 
[)lelhytphthafate 
Oflnethylphll>a 

~ 
Df.O.«..ytphth 
EthviBenz-

Table 6-1-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal Total 
Exoosure 

1.1-Dichtoroethane 

- 1,1,1-Trichloroethane 

- 1.2E-005 1.2E-005 1.1.2-Trichloroethane 
- 2.3E-005 2.3E-005 1. 1.2.2· T etrechloroethane 
- 1.2-DiChlorobenzene 

- 7.4E-005 7.5E-005 1,2-0ichloroethane 

- 1,2-Dichloroethene (!olaf) 

- 3.0E-005 3.1E..005 1,2-0ic:hloropropane 
- 1,2,4· Trlchlorobenzene 
- 1,3-0ic:hlorobenzene 

- 2.5E-006 2.6E-006 1,4-0ichklroberu:ene 

- 2-Butanone 
- 2-Methylnaphthalene 

- 2-Methylphenol 

- 2,4-0ic:hlorophenol 

- 2,4-Dimethylphenol 

- 4-Methyt-2-j)811tanone 
- 4-Melhylphenol 

- 4.8E-005 4.8E-005 4,4'-DOT 

- Acenaphthene 
- Acetone 

- Aluminum 

- Anthracene 

- Antimony 

- 2.1E-003 2.2E-003 Anlclor-1242 

- J.OE-003 J.OE-003 Anx:lor-12-46 

- 4.6E-003 4.6E-003 Anx:lor-1254 

- 8.9E.()()4 9.1E-004 Anx:lor-, 260 

- 1.1E.()()4 1.1E.()()4 Arsenic 

- Barium 

- 4.3E-003 4.4E-003 Benzene 

- Benzoic Acid 

- 2.5E-006 2.6E-006 Benzo(a)anthracene 

- 3.2E-005 3.3E-005 Benzo(a)pyrene 

- 5.8E-006 5.9E-006 Benzo(b )ftuoranlhene 

- S.SE-007 5.9E-007 Benzo(k)ftuoranlhene 

- Beryllium 

- 2.3E.()()4 2.3E.()()4 bis(2-Chloroethyl)-

- 7.4E.()()4 7.5E-004 bis(2-Ethylhexyl)phthatale 

- Butylbenzytphlhlate 

- Cadmium 
- Chlorobenzene 

- 2.7E.()()4 2.8E-004 Chlorolonn 

- Chtomlum3+ 

- 9.4E-008 9.4E-008 Chrysene 

- ds-1,2-Di<:hloroethene 

- Cobalt 

- Copper 

- Cyanide (total) 

- Olbenzoluran 

- Diethytphthalate 

- Dlmelhytphthalate 

- Dl-n-l>utylpllhlate 

- Dk>-<l<:tylphthalate 

- Ethvt Benzene 

r 

l Non..CarQnogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal T~ 
T aroet Oroan Exoosure I 
Circulatory 1.9f.()()4 - 12E.()()2 1.3f.()()2 l liver 9.0E-001 - 6.0E+001 6.0E+001 

blood disorders 1.7E-003 - 1.4E-001 1.4E-001 
Uver 5.6E-005 -· 5.3E-003 5.3E-003 
CNS 2.7E.()()4 - 1.8E..002 1.8E-002 

fetotoxic 1.1E-003 - 7.6E-002 7.7E-002 
kidney 23E-002 - 1.5E•OOO 1.5E+OOO 
Gltract -

low body wt 3.7E.()()4 - 24E.()()2 2.5E-002 
circulatory 2.5E-005 - 1.7E..003 1.7E-003 

Gllract 1.5E.()()4 - 9.8E..003 1.0E.()()2 
Nver 7.6E.()()4 - 53E.()()2 5.4E.()()2 

Gltract 1.4E-002 .. 9.1E-001 9.2f-{)01 
Wver 2.1E.()()4 - 1.4E-002 1.4E-002 

kidney 1.2E-003 - 7.8E-002 7.9E-002 
generalized 51E.()()4 - 3.4E-002 3.5E-002 

liver 1.6E-002 - 1.1E+ooo 1.1E+ooo 
respiniiOI'f 3.0E-003 - 3.1E-001 3.1E-001 
fetotoxic 1.2E-002 .. 7.8E..001 B.OE-001 

eyes 1.6E.()()4 - l.OE-002 1.1E-002 
fetoloxlc 5.6E-003 - 4.7E-001 4.8E-001 

circulatory 7.0E-003 - 4.7E-001 4.7E-001 
Gllract 3.1E-006 - 2.1E.()()4 2.1E.()()4 

skin 1.8E-002 - 1.2E+002 1.2E+002 
Wver - I 

liver -
liver 4.3E+OOO - 3.2E+002 3.2E+002 

circulatory - I 

circulatory 1.0E-002 - 7.0E-001 7.1E-001 
2.0E-003 - 1.3E-001 1.3E-001 

blOOd disorders 1.9E+OOO - 1.4E+002 1.4E+002 
Gltract 2.8E-006 - 1.6E.()()4 1.9E-004 

-
-
-
-

kidney 6.6E.()()4 - 4.4E+OOO 4.4E+OOO 
reproductive -

liver 1.1E-001 - 7.4E+OOO 7.5E+OOO 
mammary 2.0E-{)Q3 - 1.4E-001 1.4E-001 

kidney 1.2E-002 - 3.2E+001 3.2E+001 

Mver 4.3E-004 - 9.2E-002 9.2E-002 
circulatory 1.8E-001 - 1.2E+001 1.3E+001 

Nver 5.1E-005 - 8.4E-001 8.4E-001 
liver -

arculatOI'f 1.0E-001 - 6.8E+OOO 6.9E+OOO 

heal1 1.0E.()()4 - 6.9E-003 7.0E-003 
liver 1.1E-003 - 1.3E-001 1.3E-001 

liver 1.6E-004 - 2.1E-002 2.1E-002 
dec growth rate 9.0E.()()4 - 6.0E-002 6.0E-002 

lowbodywt 2.6E-{)Q5 - 1.7E-003 1.7E-003 
Gltract 5.1E-006 - 3.4E.()()4 3.4E.()()4 

liver 2.1E-{)Q3 - 1.5E-001 1.5E-001 
4.2E.()()4 - 2.8E-002 2.8E-002 

liver 5.7E-002 - 4.1E+OOO 4.2E+OOO 
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Medium Exposure Exposure 
Medium Point 

AIR Area 1, Soil (0' to 10') 

( 

Chemical 

Fluoranlhene 
Fluorene 

Hexaclllorobenzene 
Hexad11o<obutadie 

Iron 

lsophorone 

Lead 

Manganese 

Me<cury 
Me1hytene Chlorkle 
m,p-xylene 

Naphthalene 

Nickel 

ortho-xylene 
PentacNorophenOI 
Phenol 
Pyrena 
Selenium 
Silver 

Stvr-
T etrachloroethene 
Toluene 

Trk:hloroelhene 

Vonadlo.on 
Xytenes (total) 

Zinc --
(total) 

1 '1-0ichloroethene 
1,1, 1-Trlc:hloroelhane 

1,1 ,2· Trlc:hloroelhane 

1,1,2,2-T~ 

1 ,2-0ichlorobenzene 

1.2~ 

1 ,2-0idlloroelllene (total) 

1 ,2-0ic:hlorapropa 
1,2,4-T~ 

1.3~ 

1 ,4-Dic:lllorobenzene 

2-Butanone 
2-Hexanone 

2-Methytnaphthalene 

2-Methylphenol 

2.4-0ichlorophet 101 
2,4-0imelllytphenol 

2,4-0inltrotoluene 
2,4,5-Tric:hlorophenol 

2.8-0inltrotoluen 
3,3' -Oichlorobenzld 
4-Methyl-2'f18"18n0ne 
4-Methylphenol 
4-Nitrophrool 

4,4'.000 
4,4'-00E 

4,4'.QOT 

A 

Ingestion 

2.9E-007 
1.9E-007 

8.6E-006 

1.3E-006 

7.2E-007 

1.3E-004 

9.4E-006 

Table 6-1-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Cardnogenic Risk Chemical 

Inhalation Dennal Total 

Excosure 

- Fluoranlhene 
.. Fluorene 

- 2.4E-005 2.4E-005 Hexachlof'obetuene 

- 1.3E-005 1.3E.QOS Hexachlorobu1adiene 

- Iron 

- S.?E-006 S.BE-006 lsophorone 

- Lead 

- Manganese 

- Me<cury 

- 1.6E.Q04 1.6E-004 Melllylene Chlorkle 

- m,p-xylene 

- Naphthalene 

- Nickel 

- orlllo-xytene 

- 4.8E.Q05 4.9E-005 Pentachlorophen<ll 

- Phenol 

- Pyrena 

- Selenium 

- Silver 

- Styrene 

- B.?E-003 8.9E-003 T etrachloroelhene 

- Toluene 

- 6.4E-004 6.5E-004 Trichloroelhene 

- Vanadium 

- Xytenea (total) 

- Zinc ----------- ---------------- ------------ ---
3.8E-004 2.6E.Q02 2.6E-002 (total) 

- - 1 '1-Dichloroeth.tne 

- - 1,1, 1-Trtchloroelhane 

- 7.9E-007 - 7.9E-007 1,1 ,2-Trichloroethane 

- 1.2E-006 - 1.2E-006 1,1 ,2,2· Tetract\101'0811lane 

- - 1,2-0ichlorobenzene 

- 5.2E-006 - 5.2E-006 1 ,2-0ichloroethane 

- - 1,2-0ichloroelhene (total) 

- - 1 ,2-0ichloropropane 

- - 1 ,2,4-Tr1chlorobenZene 

- - 1.3-Clichlorobenzene 

- 4.2E-007 - 4.2E-007 1,4-0ichlorobenzene 

- - 2-Butanone 

- - 2-Hexanone 

- - 2-Melllytnaphlhalene 

- - 2-Methylphenol 

- - 2,4-0ichloropheno 

- - 2,4-0irnelhytphenol 

- - 2,4-0initrotoluene 

- - 2,4,5-Trichlorophenol 

- - 2,6-0initrotoluene 

- - 3,3'-0tc:hlorobenzl 

- - 4-Melllyl-2~ 

- - 4-Melllylphenol 

- - 4-Nitraphenol 

- - 4,4'.000 

- - 4,4'-00E 

- 5.8E.011 - 5.8E.011 4,4'.QOT 

- -

( 

--· 
I 

II Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dennal fori 
T araet Ora an ExpostJ~~ 

I kidney 8.1E-005 .. 5.4E-003 S.SE-003 
skeletal 2.0E-004 - 1.3E.002 1.4E-002 

liver 6.3E-004 - 5.2E-002 5.3E-002 
low body WI 3.4E-002 - 2.3E+OOO 2 3E+OOO 

1.9E-002 .. 1.3E+OOO 1.3E•OOO 
kidney 1.3E-003 .. 8.4E-002 B.SE-002 
CNS -

kidney 4.9E-002 - 3.2E+OOO 3.3E+OOO 
low body WI -

liver 8.1E-003 - 9.8E-001 9.9E-001 
fetotoxk: 2.4E-003 - 1.7E-001 1.BE-001 

circulatory 2.0E-002 - 1.3E+OOO 1.3E+OOO 
low body WI 3.4E-004 - 4.5E-001 4.5E-001 

fetotoxic 4.7E-004 - 3.5E-002 3.5E-002 
INer 5.6E-004 - 3.7E-002 3.8E-002 
liver 2.7E-005 - 1.8E-003 1.8E-003 
liver 1.7E-004 - 1.1E-002 1.1E-002 
~ver 7.4E-005 - 4.9E-003 S.OE-003 
skin 2.9E-004 - 9.0E-002 9.1E-002 
liver 3.9E-004 - 2.6E-002 2.6E.Q02 
liver 7.1E-001 - 4.7E+001 4.8E+001 
liver 8.6E-001 - 5.7E+001 5.8E+001 

liver 4.0E-001 - 2.7E+001 2.7E+001 

circulatory 1.4E-003 - 9.5E-002 9.7E-002 

fetotoxic 1.1E-002 .. 7.9E-001 BOE-001 
lllyrold SSE-004 - 1.4E-001 1.5E-001 -- 9.aE+ooo--- ------------- -------------· ese+oo:i-8.5E+002 

kidney - 9.3E-004 - 9.3E-004 
liver - 2.4E-002 - 2.4E-002 
liver - -
Hver - -

low body weight - 1.9E-002 - 1.9E-002 

circulatory - 1.1E-001 - 1.1E-001 

- -
- 2.8E-001 - 2.8E.Q01 

liver - 1.0E-004 - 1.0E-004 

respiratory - 4.3E-006 - 4.3E-008 

liver - 2.3E-004 - 2.3E-004 

CNS - 1.7E-007 - 1.7E.007 

CNS - 1.2E-001 - 1.2E-001 

- -
- -
- -
- -
- -
- -
- -
- -

CNS - 1.9E-002 - 1.9E-002 

- -
- -
- -
- -

liver - -
- -

( 
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Medium Exposure Exposure Chemical 
Medium Point 

Ingestion 

Acenapllthylene --
Acetone -
Aldrin -
alpha-BHC -
Anthracene -
Antimony -
Arodor-1242 -
Arodor-1248 -
Arodor-1254 -
Arodor-1260 -
Arsenic -
Barium -
Benzene -
Benzoic Acid -
Benzo(a)anthracene -
Benzo(a)pyrene -
Benzo(b)fluoranthene -
Benzo(g,h,l)peryfene -
Benzo(k)11uoranthene -
Banzy1 Alcohol -
Ba!ytlium -
beaHIHC -
biS(2-Cilloroethyl) ether -
biS(2-€1hyfhexyf)phthalate -
Butylbenzylphthalate -
Cadmium -
Carbon Disulfide -
Chloroben%ene -
Chlon:lform -
Chromium3+ -
CtvomiumB+ -
C/vylene -
cls-1 ,2-0ichloroethene -
Cobalt -
Copper -
Cyanide (total) -
Oibenzofurlln -
Dlbenzo(a,h)anttvacene -
Dleldr1n -
Oie1hylph1halale -
Oimethylphthalate -
Oi-<l-butyfph1h -
Oki-Octylphthalte -
Endosulf8nl -
Endrtn -
Endrin ketone -
Ethyl Benzene -
Fluor1lntl1ene -
Fluorene -
gamma-CI1tordar -
HeplachiOr -
HeplachiOr epoxkle -
Hex8chlorObenze -
~ -
Hexane n- -

Table 6-1-9 
Summary of Receptor Risks and Ha;zards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

-

Carcinogenic Risk Chemical 

Inhalation Dermal Total 

E~sure I 
' - Acenaphthylene 

- Acetone 

2.7E-010 - 2.7E-010 Aldrin 
5.5E-012 - 5.5E-012 alpha-BHC 

- Anthracene 

- Antimony 

2.2E-009 - 2.2E-009 Aroclor-1242 
1.BE-009 - 1.BE-009 Arodor-1248 
2.7E-009 - 2.7E-009 Arodor-1254 

3.4E-009 - 3.4E-009 Arodor-1260 
2.9E-009 - 2.9E-009 Arsenic 

- Barium 
1.3E-005 - 1.3E-005 Benzene 

- Benzoic Acid 

- Banzo(a)anthracene 
1.6E-011 - 1.6E-011 Banzo(a)pyrene 

- Banzo(b)nuoranthene 

- Benzo(g,h,i)peryfene 

- Benzo(k)nuoranthene 

- Banzyf Alcohol 
J.OE-010 - J.OE-010 Beryllium 

J.OE-012 - 3.0E-012 beta-BHC 

2.2E-005 - 2.2E-005 bls(2-chloroethyl) ether 
1.8E-010 - 1.8E-010 biS(2-€thylhexyl)ph1halate 

- ButytbenzylphUlalate 
5.8E-009 - S.BE-009 Cadmium 

- Carbon Disulfide 

- Chlorobenzene 

3.7E-005 - 3.7E-005 Chloroform 

- CIYomium3+ 

6.6E-008 - 6.6E-008 Chromium6+ 

- Clvysene 

- ds-1 ,2-0ichloroethene 

- Coban 
- Copper 

- Cyanld<! (total) 

- Oibenzoruran 

- Oibenzo(a,h)anfhraceoe 

1.3E-010 - 1.3E-010 Dieldrin 

- Diethylphfhalate 

- Oimethylphthalate 

- 01-<1-0utyfphthalate 

- Di-n-oc:tylphthalate 

- Endodanl 

- Endrin 

- Endrin ketone 

- Ethyl Banzane 
- Fluoranthena 

- Fluorene 
1.5E-011 - 1.5E-011 garnma-C/liOrdal 
2.4E-014 - 2.4E-014 Hepi8Chior 

2.3E-014 - 2.3E-014 Hepi8Chlor epoldde 
4.1E.()13 - 4.1E-013 ~ 
1.9€.()11 - 1.9€-011 ~ 

Hexane n-

-
I 

Non-carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

T aroet Oroan Exoosure 

I - --
- -
- -
- -
- -
- -
- -
- -
- --
- -

respiratory - -
fetotoxtc - 2.6E-004 - 2.6E-004 

blood disorders - 7.3E-001 - 7.3E-001 

- -
- -
- -
- -
- -
- --
- -

respiratory - 1.7E-005 - 1 7E-005 

- -
liver - -

- -
- -
- -
- 1.2E-OOB - 1 2E-008 

liver - 4.2E-002 - 4.2E-002 

liver - 1.5E+001 - t.5E+001 

- -
respire lory - -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

respiratory - 4.5E-003 - 4.5E-003 

- -
- -
- 5.9E-007 - 5.9E-007 

- -
- -

liver - -
kJdney - -

-



Table 6-1-9 
Summary of Receptor Risks and Hazards For COPCs 

5 1meffime: =~ure Receptor Populatkm: RouUne Worker 

-~·· _uft 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 
rr'~··~~~··~1R~M~E~~~·~1~n=~~~mw~o~1R~M~E==============~~=================r==========================================~~=================r==,==============-==·e-c_~~=========================== 

I 

Medium Exposure 
Medium 

Exposure 
Point 

lndano(1.2,:kd)pyrene 
lsophorOne 
Lead 
MangaMM 

Men:uy 
Methylene Cl1loltde 
m,p-Jcytene 
Naphlllalene 
Nickel 
N-Nitroaocllpheny1amine 

ortho-xylene 
Pentachloropheno 
~ 

Phenol 
Phthalic anhydride 
Pyrene 
SelerUn 
Silver 
Styrene 
Tetrac:hloroethene 
Thalium 
Toluene 
Tric:t11ora.then 
v....-., 
Vinyl Cl1loltde 
Xylenel (total) 
Zinc 

!total) 

Carcinogenic Risk 

lngeauon lnhalabon Dennal 

- -
- -
- --
- -
- -
- 1.2E-005 -
- -
- -
- -
- -
- -
- -
- --
- -
- -
- -
- -
- --
- -
- 1.5E-00tl -
- -
- -
- 3.7E-00tl -
- -
- 1.1E-007 -
- -
- ---------------- ---------------- -----

9.6E-005 
Total Risk Across Subsurface Soil 

Total Risk Aaoss AI Media and All Exposure Routes 

( 

Chemical 

Total 
Exooaure 

lndeno(1,2,:kd)pyrene 
laophorone 
Lead 
Manganeaa 
Men:ury 

1.2E-005 Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
N-Nitrosodlphenylamine 
ortho-xylene 
Pentachlorophenol 
Phenan~ 

Phenol 
Phlhlllk: anhydttde 

~ 
Selenium 
SUver 
Styrene 

1.5E-00tl Tettachloroetllene 
Thallium 

Toluene 
3.7E-00tl Tric:Naroethet"' 

v..-.m 
1.1E-007 VInyl Chlorkle 

Xylenes (total) 
Zinc ----------

9.6E-005 (lotal) 

I 2.7E-002 I Index Aaou Subsurface Soil 

I Reserved I 

Prtmary 
T aroet Oroan 

I 

respiratory 
CNS 

respiratory 

drculatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

Non-CarcinogeniC Hazard Quotient 

Ingestion I~ lnhalabon Dennal 

- -
- -
- -
- 4.8E-003 -
- 4.5E-00tl -
- 2.3E-002 -
- -
- 1.7E-001 -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-- -
- 5.1E-004 -
- 1.5E-002 -
- -
- 6.6E-002 -
- -
- -
- -
- -
- ------ .. .. ------- -·--· -----· 

1.7E+001 
Total Hazard Index Aaoss Subsurface Soil 

Total Kidney HI. 
Total Sldn HI: 

Total Thyroid HI: 
Total Liver HI: 

Total Circulatory System HI: 
Total CNS HI: 

Total Fatotoxic HI: 
Total Gl Tract HI: 

Total Respiratory HI: 
Total Eyes HI: 

Total ReproduCtive HI: 
Total Mammary HI: 

Total Adnanal HI: 
Total Heart HI: 

Total Sketatal System HI: 
Total Thyroid HI: 

Total Blood Disorders HI: 

( 

I 

··-

Tolal 
-~xp_Qsure _ 

4.8E-003 
4.5E-006 
2.3E-002 

1 7E-001 

5.1E-004 
1.5E-002 

6.6E.002 

1.7E•001 
8.8E+002 I 

I 
,j 
I' 
I 

! 



I 

Exposure 
Point 

Chemical 

Table 6-1-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

I 

Chemical Non-Carc;nogernc Hazard Quobenl 

lngesUon Inhalation Dermal Total Primary Ingestion Inhalation Dermal Total 

r===~~===f====~~===F==~~~~~~·~==~~~~~~~~======~==========P==========9==========~==~E~x~ooos~u~re~~~77~~~~~=======?~T~a~ro•e~t~Oro~·a~n~+=~~~~==~==========~~~~~==~~Ex~ Soil Soil Area 1, Sell (0' to 10') 1, 1-0icl>loloethane - 1, 1-Di<:hloroethane cJrculala<y 8.3E-005 - 1.9E-003 2.0E-003 I 
1,1,1-Trichloroethane - 1,1,1-Tric:hloroethane liver 3.9E-001 - 9.0E•OOO 9.4E+OOO J 
1,1 ,2-Trtchloroethane 1 .2E-008 - 3.5E-007 3.6E-007 1,1 ,2-Tric:hlon>ethane blood disorders 7.6E-004 -- 2. 1 E-002 2.2E-002 

1

. 
1,1,2,2-Tetrachloroethane 2.1E-008 - S.BE-007 ?.OE-007 1,1.2,2-Tetrochtoroethane liver 2.4E-OOS - B.OE-004 8.2E-004 
1 .2-0ict11orobenzene - 1 ,2-Dict11orobenzene CNS 1.2E-004 -- 2. 7E-Q03 2.8E-003 I 
1 ,2-0ichloroelhane S.BE-008 - 2.2E-008 2.3E-006 1 ,2-0ichloroethane felotoxlc S.OE-004 - 1.1 E-002 1.2E-002 
1 .2-0ict11oroethene (total) - 1 ,2-Dichloroethene (total) kidney 1 .OE-002 - 2.3E-001 2.4E-001 
1 .2-0iCNoropropane 4.0E-008 - 9.2E-007 9.6E-007 1 ,2-Dichloropropane Gl tract 
1 ,2,4-Tric:hlorobenzene - 1 ,2,4-Tric:hlorobenzene low body wt 
1 ,3-Dict11orobenzene - 1,3-0ichlorobenzene circulata<y 
1,4-Dichlorobenzene 3.3E-009 - 7.6E-008 e.OE-006 1,4-0ichlorobenzene Gl tract 
2-Butanone - 2-Butanone liver 
2-Methytnaphthalene - 2-Methylnaphlhalene Gl tract 
2-Methylphenol - 2-Methylphenol liver 
2,4-0k:lllorophenol -- 2,4-Dichlorophenol kidney 
2,4-0imethylphenol - 2,4-0imethylphenol generalized 
4-Methyl-2-pentanone - 4-Methyl-2-pentanone liver 
4-Methylphenol - 4-Methylphenol respiratory 
4,4'-DDT 6.3E-008 - 1.4E-006 1.5E-006 4,4'-DDT letotoxic 
Acenaphthene - Acenap/lthene eyea 
Acetone - Acetone fetotoxic 
Aluminum - Aluminum circulatory 
Antlncene - Anthracene Gl tract 
Antimony - Antimony skin 
Arodor-1242 2.8E-008 - 6.4E-005 6.7E-OOS Aroclor-1242 liver 
Arodor-1248 3.9E-006 - 8.9E-005 9.3E-005 Arodor-1248 liver 
Arodor-1254 5.4E-006 - 1.4E-004 1.4E-004 Arodor-1254 liver 
Arodor-1260 1 .2E-008 - 2.7E-005 2.8E-OOS Aroclor-1260 circulatory 
Arsenic 1 .4E-007 - S..E-006 3.6E-006 Arsanic circulatory 
Barium - Barium 
Benzene 5.1E-006 - 1.3E-004 1.4E-004 Benzene 
Benzoic Acid - Benzoic Add 
Benzo(a)anttncene 3.3E-009 - 7.6E-008 7.9E-006 Benzo(a)anthracene 
Benzo(a)pyrene 3.6E-008 - 9. 7E-007 1 .OE-006 Benzo(a)pyrene 
Benzo(b)l1UOI'IIIlthene 7.6E-009 - 1 .7E-007 l.BE-007 Benzo(b)l1uoranthene 
Benzo(k)tluoranthane 7.6E-010 - 1. 7E-008 1 .SE-006 Benzo(k)"uoranthane 
BeryHium - Beryllium 
bti(2-Ch!oroethyl) ethar 3 OE-007 - 7.0E-006 7.3E-006 bls(2-Chloroethyl) ethar 
bti(2-Ethythexyt)p/11tlalate 9.6E-007 - 2.2E-005 2.3E-OOS bts(2-Ethylhexyl)p/l!halate 
Bulytbenzylp/lthalato - BU1ylbenzylphthalato 
Cadmium - Cadmium 
Chlorobenzene - Chlorobenzene 
Chloroform 3.4E-007 - 8.2E-006 8.6E-006 Chloroform 
Chromium 3+ - Chromium 3+ 
ChryMne 5.1 E-011 - 2.6E-009 2.9E-009 Cllryaene 
ci•1,2-0id1loroethene - cia-1,2-0ichloroethene 
~d - ~~ 
Copper - ~pper 
Cyanide (total) - Cyanide (total) 
Dlbenzollnn - Dibenzaluran 
Dlethylphlhalato - Diethylphthaiato 
~ - Olmethylphthalate 
Di-n-bulytphtha - 01-n-butylphthalato 
Ol-n-octyfphfll - 01-n-octylphthalate 
Ethyl Benzene - Ethvt Benzene 

blood disorders 
Gl tract 

kidney 

reproductive 
fiver 

mammary 
kidney 
liver 

circulatory 
liver 
liver 

cirtulatory 
heart 
Hver 
Uver 

dec growth rate 
low bodywt 

Gl tract 
Mver 

Hver 

1.6E-004 
1. 1E-005 
6.5E-005 
3.3E-004 
B.OE-003 
9.1E-005 
5.1E-004 
2.3E-004 
7.0E-003 
1.3E-003 
5.2E-003 
6.9E-005 
2.4E-003 
3. 1E-003 
1.4E-006 
7.8E-003 

1.9E+OOO 

4.4E-003 
8.6E-004 
8.3E-001 
1.2E-006 

2.9E-004 

4.9E-002 
9.0E-004 
S.JE-003 
1.9E-004 
7.9E-002 
2.2E-005 

4.SE-002 
4.6E-005 
S.OE-004 
7.0E-OOS 
3.9E-004 
1.1E-OOS 
2.2E-006 
9.3E-004 
1.8E-004 
2.5E-002 

3.7E-003 
2.5E-004 
1.5E-003 
B.OE-003 
1.4E-001 
2.1E-003 
1.2E-Q02 
5.1E-003 
1.6E-Q01 
4.7E-002 
1.2E-001 
1.6E-003 
7.1E-002 
7.0E-002 
3.1E-005 
1.8E+001 

1.1E-001 
2.0E-002 
2.1E+001 
2.8E-005 

6.7E-001 

I.IE+OOO 
2.0E-002 
4.9E+OOO 
1.4E-002 
1.9E+OOO 
1.3E-001 

1.0E+OOO 
1.0E-003 
1.9E-002 
3.2E-003 
9.0E-003 
2.6E-004 
5.1E-005 
2.2E-002 
4.2E-003 
6.2E-001 

3.8E-003 
2.6E-004 
1.6E-003 
8.3E-003 
1.4E-001 
2.2E-003 
1.2E-002 
5.4E-003 
1.7E-001 
4.8E-002 
1.2E-001 
1.6E-003 
7.3E-002 
7.4E-002 
3.3E-OOS 
1.8E+001 

S.OE+001 

1.1E-001 
2.0E-002 
2.2E+001 
2.9E-005 

6.7E-001 

1.2E+OOO 
2.1E-002 
4.9E+OOO 
1.4E-002 
2.0E+OOO 
1.3E-001 

1.1E+OOO 
1.1E-003 
1.9E-002 
3.3E-003 
9.4E-003 
2.7E-004 
S.JE-005 
2.3E-002 
4.4E-003 
S.SE-001 
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Table 6-1-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

NorK;arcinogenic Hazard Quotient Chemical r=~T::. , ,_ c.- --~~· ·~· 
Medium Point 

lngestioo-I!Ohata~~o=-e_nn_a-cl--,-1----c;Tc-o~tal Plimary Ingestion InhalatiOn r--·oe..ru.i I Total -+-----~--------~!~--------~----~j___ ______ ~l___ _____ J __ ~E~X£po~s~u~re~I~-~------7-~T~a~m•e~t~~~~•an~~~~~~-~----~-----+-~E,xposure_ Fluoronthene -- Fluoranthene I kidney 3.6E-005 - 8.1E-004 8 SE-004 

AIR Area 1' Soli (0' to 1 0') 

F"""- •• Fluorene skelelal 8.9E-005 - 2 OE-003 2.1E-003 
HexiiCillortlberiZ 2.5E-008 - 7.2E-007 7.5E-007 Hexachlorobenzene liver 2.8E-004 - 7.9E-003 8 2E-003 
HexachlorobuUidie 1.7E-008 - 3.8E-007 4.0E-007 Hexac:hlorobutadiene lowbodywt 1.5E-002 - 3.4E-001 3.6E-001 Iron - Iron 8.4E-003 - 1.9E-001 2.0E-001 
loophorone 7.5E-009 - 1.7E-007 1.8E-007 lsophorone kidney 5.6E-004 - 1.3E-002 1.3E-002 
Lead - Lead CNS 
Manganese - Mangane10 kidney 
Mera.ry - Mercury low body wt 
Methylene Chloride 1.1E-007 - 4.8E-006 4.9E-006 Methylene Chloride liver 
m,p.xylene - m,p.xylene letotoxlc 
Noph!Niene - Naphthalene circulatory 
Nlcl<el - Nlcl<el low body wt 
ortho-xylene - orlho-xytene 
PentachlolophenOI 6.3E-008 - 1.4E-006 l.SE-006 Pentac:hlorophenl 
Phenol - Phenol 
p~ - Pyrena 
Selenium - Selenium 
Silver - SUver 
Styrene - Styrene 
Te~ 1.2E-005 - 2.6E-004 2.8E-004 Tetrachloooethene 
Toluene - Toluene 
Trichloroethene 8.3E-007 - 1.9E-005 2.0E-005 TrichlofoetheM 
Venadium 
XY** (tolal) 
Zinc: 

1 '1-!lk:hloroetll8 
1, 1,1-Trtchlorollthane 
1,1 ,2-Tr1chlol0elhene 
1,1,2,2-T~ 

1 ,2-0ic:hlorobenZ-
1,2~ 
1 ,2-0ic:hloroetllen (IIDI) 
1,2~ 
1,2,-4-T~ 

1.~ 
1."-~ 
2-Bul8none 
2-Heunone 
2-MethyNphthalene 

2~ 
2,-4-0ichlanlphenol 
2,.4-0irnethytphl 
2 '-4-llinllrolaluell 
2,4,5-Tf1chlooophenol 
2,6-0inltraloluene 
3,3'~ne 

o4-Methyl-2...,.,unone 
4-Methytphenol 
4-NIIrophenol 
4,4'-000 
4,4'-DOE 
4,4'-00T 

1.4E-007 
2.1E-007 

9.1E-007 

7.4E-008 

1.0E-011 

( 

7.9E-004 

Vanadium 
Xylene& (total) 
Zinc 

8.2E-004 (total) 
1' 1-0ichlqroethane 
1,1, 1· Trtchloroethane 

1.4E-007 1,1 ,2· Trichloroethane 
2.1 E-007 1,1 ,2,2-Tetrac:htoroethane 

1 ,2-0k:l1iorObenZ-
9. 1 E-007 1 ,2-Dic:hloroethane 

1 ,2-0ichlotOethene (total) 
1 ,2-Dk:hioiOpropane 
1,2,-4-Tr1c:hloRibenzen 
1.~ 

7.4E-008 1.~ 
2-Butanone 
2-Heunone 
2-M~ 
2-Methylphenol 
2.~ 
2,4-Dimethytphenol 
2.~ 
2,4,5-Trtchlorophenol 
2,6-0initroiOiuen 
3,3'-Dichlon>benzidlne 
-4-Methyl-2-pentanone 
-4-Methytphenol 
-4-Nitrop/lenol 
4,4'-000 
4,4'-00E 

I.OE-011 4,4'-00T 

fetotoxlc 
liver 
liver 
liver 
liver 
skin 
tiver 
liver 
liver 
INer 

circulatory 
fetotoxic 
thyroid 

kidney 
liver 
Uver 
liver 

loW body weight 
cin:utatory 

Nver 
respiratory 

liver 
CNS 
CNS 

CNS 

liver 

2.1E-002 

3.6E-003 
1.0E-003 
8.7E-003 
1.5E-004 
2.1E-004 
2.5E-004 
1.2E-005 
7.4E-005 
3.2E-005 
1.3E-004 
1.7E-004 
3.1E-001 
3.8E-001 
I.SE-001 
6.3E-004 
4.7E-003 
2.9E-004 

8.1E-004 
2.1E-002 

1.7E-002 
1.0E-001 

2.4E-001 
8.8E-005 
3.8E-008 
2.1E-004 
1.5E-007 
1.1E-001 

1.6E-002 

( 

4.9E-001 

1.5E-001 
2.6E-002 
2.0E-001 
6.8E-002 
5.2E-003 
S.SE-003 
2.7E-004 
1.7E-003 
7.4E-004 
1.4E-002 
3.9E-003 
7.1E•OOO 
8.6E•OOO 
4.1E~ 

1.4E-002 
1.2E-001 
2.2E-002 
1.3E•002 

5.1E-001 

1.3E•002 
8.1E-004 
2.1E-002 

1.7E-002 
1.0E-001 

2.4E-001 
8.8E-005 
3.8E-008 
2.1E-004 
1.5E-007 
1.1E-001 

1.6E-002 



1 

Exposure 
Point 

Chemlcal 

Acenaphthylene 
Acetone 
Aldrin 
alpha-BHC 

Anthracene 
Antimony 

Aroc:lor -1242 
Arodor-1248 
Arodor-12~ 

Arodor-1260 
Arnlnlc 
Barium 
Benzene 
Benzoic Aci<l 
Benzo(a)antlncene 
Benzo(a)p~ 

BenzO(b)tluoranthene 
BenzO(g,h,l)pe<ytene 
BenzO(k)tluoranthene 
Benzyl Alcohol 
BeryjUum 
~ 
bii(2-Chloroethyl) ether 
bii(2-Eihylhexyf)phlhalate 
Butylbenzylphlhalate 

CUnlum 
Cart>on Diaulllde 
Chlorobenzene 
Chlorof01111 
Chromlum3+ 
Chromium6+ 

Chrysene 
cia-1,2-Dichlornethene 
Cobalt 
Copper 
Cyanide (total) 
Dlbenzofuran 
DibenzO(a,h)anthracene 
Dieldrin 
Dielhylphthalate 

Dimethylphthai.te 
Di-n-butylphtha 
Di-n-oclylphthalate 

Endoaulfan I 
Endr1n 
Endr1nketone 
Elhyl Benzene 
Fluoranthene 
Fluorene 
gamma-Chlordane 
Heptachlor 

Heptachlor epoxlde 
Hex.echlorobenzene 
H~ 

He~r>-

Table 6-1-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 

I"9'1Stion 

American Chemical Services Site 

Carcmogentc Risk 

Inhalation 

4.7E-011 
9.6E-013 

J.BE-010 
3.1E-010 
4.7E-010 
5.9E-010 
S.OE-010 

2.3E-006 

2.7E-012 

5.2E-011 
5.2E-013 
3.8E-006 
3.2E-011 

1.0E-009 

6.5E-006 

1.2E-008 

2.4E-011 

2.6E-012 
UE-015 
4.1E-015 
7.1E-014 
3.4E-012 

Dermal Total 
Exoosure 

4.7E-011 
9.6E-013 

3.8E-010 
3.1E-010 
4 7E-010 
5.9E-010 
S.OE-010 

2.3E-006 

2.7E-012 

5.2E-011 
5.2E-013 
3.6E-006 
3.2E-011 

1.0E-009 

6.5E-006 

1.2E-006 

2.4E-011 

2.6E-012 
4.2E-015 
4.1E-015 
7.1E-014 
3.4E-012 

Chemical 

Acenaphthylene 

Acetone 

Aldrin 
alpha-BHC 

Anthfacane 
Antimony 
Arodor-1242 
Aroclor-1248 

Aroclor-12~ 

Aroclor-1260 
Anenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anlhracene 
Beru:O(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(g,h,l)perylene 
Benzo(k)tluoranthene 
Benzyl Alcohol 

Beryllium 
bata-BHC 
bls(2-Chloroelhyl) ether 
bls(2-Ethylhexyl)phlhalate 
Butylbanzylphlhalate 

Cadmium 
Cart>on Disulfide 
Chlorobenzene 
Chloroform 
Chromlum3+ 
Chromium6+ 
Chrysene 
cis-1,2-Dichloroethene 
Cobalt 
Copper 
Cyanide (total) 

Oibanzoluran 
OibenzO(a,h)anthracene 
Dieldrin 
Oiethylphlhalate 
Dimethylphlhalate 
OHI-Outylphthalate 
Di-r>-oclylphthalate 
Endosulfan I 
Endrin 
Endrin ketone 
Ethyt Benzene 
Fluoranlhene 
Fluorene 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
He~ 

Hexac:111orobutade 
He><ane ,_ 

I 

Pnmary 
TargetOraan 

respiratory 
fetotoxic 

blood disorders 

nsspiratory 

liver 

liver 
Hver 

respiratory 

respiratory 

Wver 
kidney 

-.-'-~ow ~~-=:J 
lngestx>n Inhalation Dermal 1 Total 1 

2.2E-004 
6.4E-001 

t.SE-005 

l.OE-008 
3.7E-002 
1.3E+001 

3.9E-003 

5.2E-007 

Exoosure J 

2.2E-004 
6.4E-001 

1.5E-005 

t.OE-008 
3.7E-002 
1.3E+001 

3.9E-003 

5.2E-007 

I, 

I 
! 

I 

I 
! 



I 

Exposure Chemical 
Potnt 

Table 6-1-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

I 

Non.Carcinogemc Hazard Quotient l 
Ingestion Dermal 

I 
-~--------------~L_ ________________ L_ ________ _L ___ ~nh __ •~_u_·o_"--~--------~--~Ex:;~~re 1!~---------------~~-~T·~~P~:·~·~~~~~~··~"~L---Ing--es_ti_on __ -~~-l-nh_•_la_u_"" __ ~l ___ ee __ nn __ ai __ -+I-__ ~e~~~o~~~~'~·~1, 

lndeno(1.2,3-<:d)pyrwne I -- I - I lndeno(1,2,3-<:d)pyrene -
laophon>ne -
Lead -
M~ae -
Mercuty -
Methylene Chloride - 2.0E-006 
m,p-xylene -
Naphthalene -
Nickel -
N-Nilrolodlphenylamlne -
orthc>-xylene -
Pentachloropheno -
~ -
Phenol -
Phthalic anh~ -
~ -
Selenium -
Silver -
Styrene -
Tetrachloroeu.- - 2.6E-007 
Thallium -
Toluene -
Tr1chloroeUiene - S.SE-007 
Vanadium -
V01yl Chloride - 2.0E-008 
Xyteneo (lotal) -
Zinc - ----(total) .. -----

1.7E-005 

-
-
-
-
-
- 2.0E-006 

-
-
-
-
-
-
-
-
-
-
-
-
-
- 2.6E-007 

-
-
- 6.5E-007 

-
- 2.0E-008 

-
-

lsophorone - •• 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m.p-xytane 
Naphthalene 
Nickel 
N-NIIrooodiphenylamine 
orlhc>-xylene 
Penla<:hlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrwne 
Selenium 
Silver 
Styrene 
T elrachloroelhene 
ThalliUm 
Toluene 
Trichtoroelhene 
Vanadium 
Vinyl Chloride 
Xyleneo (total) 

Zinc 
(totaJl 

respiratory 
CNS 

respiratory 

circulatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

4.2E-003 
3.9E-006 
2.0E-002 

l.SE-001 

4.4E-004 
1.3E-002 

4.2E-003 
3.9E-006 

2.0E-002 

l.SE-001 

4 4E-004 
1 3E-002 

T olal Riok Actooo Subsurface Soil 1 ~1 =8§.4~E'='-004§=;===illlndex Actoos Subsurface Soil 
Total Risk Actoaa All Media and All Exposure Routeo I Reservad I 

Total Hazard Index Actoss Subsurtace Soil I 1 5E+002 I 

Total Kidney HI. 6.3E+OOO I 
Total Skin HI: 1.8E+001 I 

Total Thyroid HI: 2.2E-002 I 
Total Uver HI: LJj6E+001 I 

T olal Circulatory System HI: I 3.7E+OOO I 
Total CNS HI: I 1.9E-001 I 

Total Fetotoxic HI: L___3 7E-001 I 
Total Gl Tract HI: C1g:ooc-J 

Total Respiratory HI: L.JSE-002 I 
Total Eyes HI: I 1.6E-003 I 

Total Reproductive HI: I O.OE+OOO I 
Total Mammary HI: I 2.1E-002 I 

Total Adrenal HI: I O.OE+OOO I 
Total Hearl HI: I 1. 1E-003 I 

Total Skeletal System HI: I 2.1E-003 I 
Total Thyroid HI: I 2.2e-002 I 

Total Blood Oiac>rdfn HI: I 2.3E+001 I 

( ( 



Scenario Timelrame: 

Receptor Population: 

Receotor Aae: 

File IN01RME WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment Area 1 

FnPond 

CurrenVFuture 

Routine Wori<er 

Adult 

Chemical 

Aluminum 

Arodor-1248 

Arodor-1254 

Arsenic 

Barium 
Beryllium 

bls(2-Eihythexyl)phthalate 

8utylbenzylphlhalate 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

01-n-butytphlhalate 

Iron 

lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 
!Total\ 

Ingestion 

4.0E-007 

1.5E-006 

9.8E-008 

B.OE-009 

5.3E-013 

-----------
2.0E-006 

Table 6-1-11 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dennal Total Primary Ingestion Inhalation Dennal 

Exnosure Taf'!let 0f'!lan 

I 
Aluminum circulatory system 6.0E-004 2.BE-003 

1.9E-005 1.9E-005 Arodor-1248 Wver 

1.1E-004 1.1E-004 Aroclor-1254 liver 1.0E-001 7.5E+OOO 

1.4E-006 1.5E-006 Arsenic circulatory system 6.1E-004 8.8E-003 

Batlum NA 1.2E-004 5.6E-004 

Beryllium kidney 2.0E-005 9.1E-003 

3.7E-007 3.8E-007 bis(2-Eihylhexyt)phthalate liver B.OE-005 3.7E-003 

Butytbenzylphlhalale mammary 9.8E-008 4.5E-006 

Cadmium kidney 1.6E-004 3.0E-001 

2.6E-011 2.6E-011 Chlorofonn circulatory system 2.4E-008 1.2E-006 

Chromium (total) 8.6E-004 4.0E-002 

Copper liver 7.4E-005 5.7E-004 

0!-n-butylphthalate liver 2.1E-007 9.9E-006 

Iron 1.9E-003 8.9E-003 

Lead CNS 

Manganese kidney 1.3E-003 6.1E-003 

Mercury low body weight 

Phenol liver 3.9E-008 1.8E-006 

TOluene liver 1.BE-009 8.5E-OOB 

Vanadium circulatory system 1.1E-004 S.OE-004 

Zlnc ··--~-·----- 4.6E-005 7.2E-004 
------ ----- ------------- --------- ---------- --------- ----------

1.3E-004 1.3E-004 (Totall 1.1E-001 7.9E+OOO 

Total Risk Across Sediments I 1.3E-004 I Total Hazard Index Across All Exposure Routes 

Total Cin:ulatory System HI= 

Total ThyrOid HI = 

Total Kidney HI = 
Total Liver HI • 

Total 

Exposure 

3.4E-003 

7.6E+OOO 

9.4E-003 

6.8E-004 

9.1E-003 

3.8E-003 

4.6E-006 

3.0E-001 

1.2E-006 

4.1E-002 

6.5E-004 

t.OE-005 

1.1E-002 

7.5E-003 

l.BE-006 

8.7E-OOB 

6.1E-004 

7.7E-004 ------------
8.0E+OOO 

I B.OE+OOO I 

I 1.3E-002 I 
I 7.7E-004 I 
I 3.1E-001 I 
I 7.6E+OOO I 



Scenario Timeframe: 

Receptor Population: 

Rece_l)lor Ag_e: 

File IND1CT WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Sediment Sediment Area1 

Fire Pond 

Current/Future 

Routine Wor1<er 

Adult 

Chemical 

Aluminum 

Aroclor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bis(2-Ethylhexyt)phthalate 

Butylbenzylphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Di-n-butytphthalate 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 

(T_otal) 

Ingestion 

3.5E-008 

1.3E-007 

8.6E-009 

7.0E-010 

4.7E-014 

--------------
1.7E-007 

Table 6-1-12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Primary Ingestion Inhalation Dermal 

Exposure Target Organ 

! I 
Numinum circulatory system 2.6E-004 4.2E-004 

5.6E-007 S.OE-007 Aroclor-1248 liver 

3.3E-006 3.4E-006 Aroclor-1254 liver 4.6E-002 1.1E+OOO 

4.4E-008 5.2E-008 Arsenic circulatory system 2.7E-004 1.3E-003 

Barium NA 5.3E-005 B.SE-005 

Beryllium kidney B.SE-006 1.4E-003 

1.1E-008 1.2E-OOB bis(2-Ethylhexyt)phthalate liver 3.5E-005 5.6E-004 

Butylbenzylphthalate mammary 4.3E-OOB 6.9E-007 

Cadmium kidney 7.0E-005 4.5E-002 

7.8E-013 8.2E-013 Chloroform circulatory system 1.1E-OOB 1.BE-007 

Chromium (total) 3.BE-004 S.OE-003 

Copper liver 3.3E-005 8.7E-005 

Di-n-butytphthalate liver 9.1E-OOB 1.5E-006 

Iron B.4E-004 1.3E-003 

Lead CNS 

Manganese kidney S.BE-004 

Mercury low body weight 

Phenol liver 1.7E-008 2.7E-007 

Toluene liver B.OE-010 1.3E-008 

Vanadium circulatory system 4.7E-005 7.6E-005 

Zinc -- __ tllyroi_~ ------ 2.0E-005 1.1E-004 
------------- --------- -- -- ------- ----------- ------------ ----------

3.9E-006 4.1E-006 {Total) 4.8E-002 1.2E+OOO 

Total Risk Across Sediments I 4.1E-006 I Total Hazard Index Across Nl Exposure Routes 

( 

Total Circulatory System HI = 

Total Thyroid HI = 

Total Kidney HI= 

Total Liver HI = 

( 

Total 

Exposure 

6.8E-004 

1.2E+OOO 

1.6E-003 

1.4E-004 

1.4E-003 

5.9E-004 

7.3E-007 

4.5E-002 

1.9E-007 

6.4E-003 

1.2E-004 

1.6E-006 

2.2E-003 

S.BE-004 

2.9E-007 

1.4E-008 

1.2E-004 

1.3E-004 
-------------
1.2E+OOO 

II 1.2E+OOO I 

I 2.4E-003 I 
I 1.3E-004 I 
I 4.7E-002 I 
I 1.2E+OOO I 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File clwr1<ct1 WK4 

I I 
Medium Exposure Exposure 

Medium Point 

Water Surface Water I Fire Pond 

Area 1 

Current/Future 

Routine WOIXer 

Adult 

Chemical 

Acetone 

Aluminum 

Ammonia 

Aroclor-1248 

Cadmiool 

Chromium (total) 

Copper 

Dlc:hloroethane, 1,1-

Olchloroethene, 1,2-

Iron 
Lead 

Manganese 

2-Butanone 

Nllrate/Nilrite 

Zinc 
/Total\ 

Table 6-1-13 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exoosure 

I I I 
Acetone 

Aluminum 

Ammonia 

5.1E-008 2.3E-005 2.3E-005 Aroclor-1248 

Cadmium 

Chromium (total) 

Copper 

Olchloroethane. 1,1-

Olchloroethene, 1,2-

Iron 
Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc -------------- -------------- ------------ ··-----------
5.1E-OOB 2.3E-005 2.3E-005 (Total) 

Total Risk Across Surface Water I 2.3E-005 I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

I I I 
fetotoxic 8.6E-005 8.7E-006 

circulate<y system 1.6E-003 1.6E-004 

kidney 

Uver 

kidney 2.5E-003 4.9E-003 

4.7E-002 4.7E-002 

Uver 9.4E-004 1.6E-004 

circulate<y system 3.4E-005 5.2E-005 

fetotoxlc 1.9E-004 3.2E-004 

4.9E-003 4.9E-004 

CNS 

kidney 7.1E-004 7.1E-005 

liver 9.4E-005 1.6E-005 

telotoxlc 4.3E-003 

-------~--- 3.5E-004 7.0E-005 ... ---------- -------- .. 
6.3E-002 5.4E-002 

Total Hazard Index Across Surface Water 

Total Clrculate<y Syatem HI • 

Total Uver HI = 
Total Kidney HI = 

Total F etotoxic HI • 

Total 

Exposure 

9.4E-005 

1.8E-003 

7.4E-003 

9.5E-002 

1.1E-003 

B.SE-005 

5.1E-004 

5.4E-003 

7.BE-004 

1.1E-004 

4.3E-003 

4.2E-004 --------- ... 
1.2E-001 

I 1.2E-001 I 

I 1.9E-003 I 

I 1.2E-003 I 

I 8.2E-003 I 

I 4.9E-003 I 

Total Receptor Rlsk Across All Madia 11.!::1 =T~B~C==~II Total Receptor Hazard Index Across All Media ll-'1 =='T:=B:;;CO=~~~ 



File· cfworl<r1 NEW 

I 

Medium 

Water I 

Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

I 
Exposure Exposure 

Medium Point 

Surfece Water Area 1 

Fire Pond 

Current/Future 

Routine Worller 

Adult 

Chemical 

Acetone 

Aluminum 
Ammonia 

Arodor-12<48 

Cadmium 
Chromium (total) 

Copper 

Dk:hloroethane, 1,1-

Dldlklloetheue, 1 ,2-

Iron 

lead 

Mano-ae 
2-BIDnone 

NilnlteiNitrite 

Zinc 
(Total\ 

Ingestion 

1.4E-008 

Table 6-1-14 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 
Carcinogenic Risk Chemical 

Inhalation Oennal Total Pnmary 

Exoosure Target Organ 

I 

Acetone fetotoxic 

Akmlnum circulatory system 

Ammonia lddney 

7.4E-006 7.4E-006 Arodor-1248 liver 

Cadmium kklney 

Chromium (total) 

Copper liver 

Dlchloroethane, 1 , 1- circulatory system 

Dlc:hloroethene, 1 ,2- fetotoxic 

Iron 

leed CNS 

Manganese lddney 

2-Butanone liver 

Nitrate/Nitrite fetotoxic 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dennal 

I I 

4.7E-006 5.5E-007 

B.OE-005 1.0E-005 

1.4E-004 3.1E-004 

Z.SE-003 J.OE-003 

5.2E-005 1.0E-005 

1.9E-006 3.3E-006 

t.OE-005 Z.OE-005 

2.7E-004 3.1E-005 

3.9E-005 4.5E-006 

5.2E.()()6 1.0E-006 

2.3E-004 

Zinc -------~------- t.BE-005 4.4E-006 
··- ··------- ------------- ----------- ------------ -------------- ----·---- -----------

1.4E-008 7.4E-006 7.4E-006 (Total) 3.5E-003 3.4E-003 

I 

Total Risk Acrou Surface Water I 7.4E-006 I Total Hazard Index Across Surface Water I 

Total Circulatory System HI • 

Total liver HI • 

Total Kidney HI = 

Total Fetotoxic HI = 

I 
I 
I 
I 

Total 

Exposure 

5.2E-006 

1.0E-004 

4.5E-004 

5.6E-003 

6.2E-005 

5.2E-006 

3.1E-005 

J.OE-004 

4.3E-005 

6.2E-006 

2.3E-004 

2.4E-005 
--------------

6.9E-003 

6.9E-003 I 

1.1E-004 I 
B.BE-005 I 
4.9E-004 I 
2.7E-004 i 

Total Receptor Risk Across All Media ll!:l =::!:T~BC~:dJIJ Total Receptor Hazard Index Across All Media l!:ll ==T=B=:C'==:=::!Jil 

TBC • To be calculated. This value wiU be a total r1sk for Future RME Routine Worllers In Area 1. 

( ( 



File· Area1RME w1<4 I IT sum fCWa1RME 

I 

Medium Exposure Exposure Chemical Carcinogenic Risk 

Medium Point 
Ingestion Inhalation Dermal 

Soil Soil Area 1. Soil (0' to 4') 11,1,1- '""""'""""'ne 
1,2-0ichlorobenzene -
1,2-Dichloroethene (total) -
2-Methytnaphthatene -
2-Methytphenol -
2,4-0imethytphenol -
3,3'-Dichlorobenzldlne S.OE-009 - 6.0E.008 

4-Methyl-2-pentanone -
4-Methytphenol -
4,4'-000 4.5E-008 - S.SE-007 

4,4'-00E 2.8E~10 - 3.3E-009 

Acenaphlhene -
AlUminum -
Anthracene -
Antimony -
Arodor-1242 4.2E-005 - 5.1E-004 

Arodor -1248 7.4E.()()6 - 8.9E.005 

Arodor-1254 1.1E-005 - 1.4E-004 

Arodor-1260 1.8E-007 - 2.2E.()()6 

Arsenic 2.2E.007 - 2.8E.()()6 

Barium -
Banzene 1.1E-005 - 1.5E-004 

Benzo(a)anthrecene 2.3E-009 - 2.7E.008 

Benzo(a)pyrene 7.1E-008 - 1 OE.()()6 

Benzo(b)ftuoranthene 7.0E-009 - B.SE-008 

Benzo(k)ftuoranlhene 7.0E~10 - 8.4E-009 

Beryllium -
bis(2-Ethylhexyt)phthalate 1.9E.()()6 - 2.3E.OOS 

Butytbenzytphthalate -
Cedmiu'n -
Carbon Disulfide -
Carbon T etra<:tVoride -
Chlorobenzene -
Chlorofonn 3.2E.007 - 4.1E.()()6 

Chromium 3+ -
Chlysene 2.8E~11 - 8.4E.Q10 

cis-1,2-0ichloroethene -
Cobalt -
Copper -
Cyanide (total) -
OibenZOfuran -
Dieldrin 2.0E.007 - 2.4E.()()6 

Oiethytphthatate -
Oimelhytphlhalate -
01-n-butytphthate -
l:lkHldytphthalate -
Endrin -
Ethyl Benzene -
FUotanlhene -
Fluonlne -
garnrna-Chtorda 2.2E.oo8 - 2 7E.Q07 

Hexacl1lon>benz 5.0E.ooa - 7.5E.Q07 

HexachiQrobuladie 4.6E.oo8 - 5.5E.Q07 

Table 6-1-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 

Chemical 

Total Primary 

Exposure Tarqet Qrqan 

1,.- .,.. • ..,.e liver 

1,2-0ich/orobenzene CNS 

1 ,2-0ichloroethene (total) kidney 

2-Methytnaphthalene Gl tract 

2-Methytphenol liver 

2,4-Dimethytphenol generalized 

6.5E-008 3,3'-0ich/orobenzidine liver 

4-Methyt-2-pentanone liver 

4-Methytphenol respiratory 

5.9E.007 4,4'-000 ~ver 

3.6E-009 4,4'-00E liver 

Acenaphthene eyes 

Aluminum circulatory 

Anthracene Gl tract 

Antimony skin 

5.5E-004 Arodor-1242 Uver 

9.8E.005 Arodor-1248 liver 

1.5E-004 Arodor-1254 liver 

2.3E.()()6 Arodor-1260 circulatory 

3.0E.()()6 Araenlc circulatory 

Barium 

1.6E-004 Benzene blood disorders 

3.0E-008 Benzo(a)anthrecene 

1.1E.()()6 Benzo(a)pyrene 

9.2E-008 Benzo(b )ftuoranthene 

9.1E-009 Benzo(k)ftuoranthene 

Beryllium kidney 

2.5E-005 bls(2-Ethythexyt)phthalate liver 

Butytbenzytphthalate mammary 

Cedmil.rn kidney 

Carbon Disulfide adrenal 

Cartlon Tetrachkll1de 

Chiorobenzene liver 

44E.()()6 Chloroform circulatory 

Chromium 3+ liver 

8.7E.Q10 ChryMne liver 

cis-1,2-DichlorOethene circulatory 

Cobalt heart 

Copper Uver 

Cyanide (total) liver 

Oibenzofuran dec growth rate 

2.6E.()()6 Dieldrin liver 

Oiethytphthalate lowbodywt 

Oirnethytphlhalate Gl tract 

Di-n.Outytphthalate liver 

~thalate 
Endrin Uver 

Ethyl Benzene liver 

F\lorar1lhene kidney 

Fluonlne skeletal 

2.9E.Q07 ganma-Chto<dane liver 

8.0E.Q07 Hexachtorcbenz- Wver 

6.0E.Q07 Hexechlorobutad lowbodvwt 

Non-Carcinogenic Hazard Quotienl 

Ingestion Inhalation Dermal Total 
Exoosure 

5.2E+wu 6.2E•001 6.7E+001 

2.2E-004 - 2.6E.003 2.9E.003 

6.SE.()()6 - 7.9E.005 8.6E.005 

7.4E.002 -- 8.9E.001 9.6E.001 

9.0E-004 - 1.1E.002 1.2E-002 

2.9E.003 - 3.6E.002 3.9E.002 

-
9.2E.002 - 1.1E+OOO 1.2E+OOO 

1.7E.002 - 3.1E.001 3.3E.001 

-
-

9.0E-004 - 1.1E.002 1.2E.002 

6.4E-002 - 7.7E.001 8.3E.001 

7.7E.()()6 - 9.3E.OOS 1.0E-004 

1.9E-001 - 2.3E+002 2.3E+002 

-
--

2.5E+001 - 3.3E+002 3.6E+002 

-
4.6E.002 - S.SE-001 6.3E.001 

2.7E.002 - 3.3E.001 3.6E.001 

1.2E+001 - 1.6E+002 1.7E+002 

-
-
-
-

1.3E.002 - 1.5E+001 1.5E+001 

6.4E.001 - 7.7E+OOO 8.4E+OOO 

I 2.4E.002 - 2.8E.001 3.1E.001 

6.3E.002 - 3.0E+001 3.0E+001 

9.8E-008 - 1.2E.()()6 1.3E~06 

-
4.4E.003 - 1.7E.001 1.8E.001 

4.9E.001 - 6.2E+OOO 6.7E+OOO 

5.9E-004 - 1.8E+OOO 1.8E+OOO 

-
5.9E.001 - 7.1E+OOO 7.7E+OOO 

7.6E-004 - 92E.003 9.9E.003 

1.1E.Q02 - 2.2E.001 2.3E.001 

2.1E.003 - 5.2E.002 5.4E.002 

5.2E.003 - 6.2E.002 6.7E.002 

2.4E-002 - 2.8E.001 3.1E.001 

2.7E-004 - 3.3E.003 3.5E.003 

4.7E-005 - 5.7E-004 6.2E-004 

1.6E.002 - 2.0E.001 2.2E.Q01 

5.9E.Q03 - 7.1E-002 7.7E.Q02 

2.6E.Q02 - 3.2E.Q01 3.4E.Q01 

3.3E.Q01 - 4.3E+OOO 4.6E+OOO 

4.7E-004 - 5.6E-003 6.1E.Q03 

1.7E-003 - 2.1E.Q02 2.2E.Q02 

1.2E-002 - 1.4E.Q01 1.5E.Q01 

3.6E.Q03 - 5.5E-002 5.8E.Q02 

2.7E-001 - 3.3E+OOO 3.6E+OOO 



File· Area1RME wk4 I TI sum fCWa1RME ---
I 

Medium Exposure Exposure Chemical 
Medium Point 

Ingestion 

lndeno(1,2,:kd)pyrene 7.0E-009 
Iron 
laophorone 3.3E.Q08 
Lead 
Manganese 
Mercury 
Methylene Chloride 3.0E.007 
m,p-xylene 
Naphthalene 
Nld<el 
Of1ho.xytene 
Pentachlorophenol 1.6E-007 
Phenol 
Pyrane 
Selenium 
Sliver 
sw-
TetraclliOroelhen 5.5E-004 
Toluene 
Trichloroethet 18 1.0E.Q08 
Vanadium 
Xytenes (total) 

Zinc 
(total) ---s:2e:oo4·---

AIR Ansa 1, Soil (0' to 4') 1,1-0ichloroethane -
1,1,1-Tr1chloroethane -
1,1,2-Tr1c:hloroelhane -
1,1,2.2-Tetrac:hloroetha -
1,2-0ichlorobenzane -
1.2-0ichloroethane -
1,2-0ic:hloroether 18 (total) -
1,2-0ic:hlorOprCpa -
1,2,4-TrlOOiolobeuzene -
1,3-0ic:hlcrobet IZIIII8 -
1,4-0icl1lorOIMin -
2-Butanone -
2~atl1ytrl8pllhle -
2-M~ -
2,4-0ic:IP'Ophe!IOI -
2,4-Dimlllhylplle 101 -
3,3' -OictiiOI obeiiZidi 18 -
~.penqnone -
~ -

' 4,4'.{)00 -
4,4'-00T -
Ac:llnllphlhene -
Ac8n8pllll1yl8n -
Aceton. -
~ -
Antimony -
Arodor-1242 -
Arodor-1248 -
Arodor-1254 -

( 

-. 

Carcinogenic Risk 

Inhalation Dermal 

Table 6-1-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 

Total Pr1mary 
Exposure Taroet Oraan 

---~-~ -- c:~ 
- 8.4E.008 9.1E.Q08 lndeno( 1,2,:kd)pyrane I 
- Iron 
- 4.0E.007 4.3E.007 lsopharone kidney 
- Lead CNS 
- Manganese kidney 
- Mercury low bodywt 
- 6.5E-006 6.8E.Q06 Methylene Chloride liver 
- m,p-xytene fetotoxic 
- Naphthalene drculatory 
- Nld<el lowbodywt 

- Of1ho.xytene fetotoxic 
- 2.0E-006 2.2E-006 Pentachlorophanol ~ver 

- Phenol liver 

- Pyrane Nver 
- Selenium liver 

- Sliver skin 

- sw- liver 

- 6.6E-003 7.2E.003 T etrachloroethene Uver 

- Toluene Nver 

- 1.3E.007 1.4E-007 Trfcllloroethene u-
- Vanadium circulatory 

- Xytenes (total) fetotoxic 

- Zinc thyroid ---------------- -- ·7:se:oo3·- - --- a.'iE-003-
.. 

(total) 

- 1,1-0k:hloroethane kidney 
- 1,1,1-Trlchloroetherl8 liver 

1.1E-007 - 1.1E-007 1,1,2-Trlchloroetherl8 liver 
8.7E.OOS - 8.7E.Q08 1,1,2,2-Tetrachloroethane liver 

- 1,2-0idllorabenZen low body weight 
1.6E-006 - 1.6E-006 1,2-0ichloroeth8ne circulatory 

- 1,2-0k:hloroethene (total) 

- 1,2-0ichloropropan 
- 1,2,4-Trk:hlorobenzene liver 
- 1,3-0k:hfotobenza respiratory 

1.'1E.OOS - 1.4E.OOS 1,4-0ichlorobenzene liver 
- 2-Butanone CNS 

- 2-Methytnephthalene 

- 2-Melhylphenol 

- 2.4-0ichloropherl 
- 2,4-0imet1ytphena 
- 3,3' -Oic:hlorobet IZidlne 
- 4-Methyl-2.pentanone CNS 

- ~llthytphenol 

- 4,4'.{)00 
2.4E~10 - 2.4E.010 4,4'-00T liver 

- Aclnapllthene 

- Acanaph1hylene 

- Acelcne 
- Anthnsoerle 

- Antimony 
9.0E-009 - Q.OE-009 Arodor-1242 
6.2E-009 - 6.2E-009 Arodor-1248 
1.0E.OOS - 1.0E.OOS Arodor-1254 

( 

--~ i 

.I 
Non-Carcinogenic Hazard QuoUenl 

Ingestion Inhalation Dermal 
-

To1al-
Exposure ·------

-
1.2E.001 - 1.5E•OOO 1.6E•OOO 
1.6E.002 - 2.0E.001 2.1E-001 

-
5.7E.001 - 6.9E•OOO 7.5E•OOO 

-
6.1E.002 - 1.3E•OOO 1.4E•OOO 
1.4E.002 - 1.8E.001 1.9E-001 
4.8E.003 - 5.8E-002 63E-002 
2.5E-003 - S.OE-001 6.1E-001 
1.5E-004 - 2.0E-003 2.2E-003 
4.3E.003 - 5.2E.002 5.6E-002 
4.8E.005 - 5.8E-004 6.3E-004 
4.6E-004 - 5.6E.003 6.1E.003 
6.2E-004 - 7.5E.003 8.1E-003 
1.3E.003 -- 7.2E.002 7.3E-002 
1.4E-001 - 1.8E•OOO 1.9E•OOO 
9.8E•001 - 1.2E•003 1.3E•003 
2.7E.002 - 3.3E.001 3.5E-001 
1.5E.002 - 1.8E-001 1.9E-001 
8.2E.003 - 9.9E.002 1.1E-001 
S.BE-003 - 7.6E-002 8.1E-002 
7.2E-003 - 2.9E-001 3.0E-001 

··i:.ce+oo:i·-- ---------------- --Tfe+oo:i·-- --- ·i.2E:-+oo3· · · · 
- f.OE-002 - 1.0E-002 
- 3.6E-001 - 3.6E-001 
- -
- -
- 1.6E.002 - 1.6E-002 

- 1.2E•OOO - 1.2E•OOO 

- -
- 8.2E-001 - 8.2E.001 

- 2.5E-004 - 2.5E-004 

- B.BE-006 - 6.6E-006 

- 2.5E-004 - 2.5E-004 
- 1.9E-005 - 1.9E-005 

- -
- -
- -
- -
- -
- 1.8E.001 - 1.8E-001 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

( 



File· Area1RME w\<4 I TI sum ICWa1RME 

I 

Medium Exposure Exposure Chemical Carcinogenic Risk 
Medium Point 

Ingestion Inhalation Dermal 

I 
Arodor·1260 - 6.5E.Q09 .. 
Arsenic - 1.1E-008 .. 
Barium - -
Benzene - S.SE-006 -
Benzoic Add - -
Benzo(a)anthracene - -
Benzo(a)pYf'MM - 9.3E-C12 -
Benzo(b)fluoranltlene - -
Benzo(k)ftuoranthene - -
Beryllium - 1.2E-009 -
bls(2-Ghloroethyt) ether - 6.2E-007 -
bls(2-Eihyfhexyl)phlhalate - 6.8E-C10 -
Butylbenzylphlhalate - -
Cadmium - 1.4E-008 -
Carbon Disulftde - -
Chlorobenzene - -
Ch\orotorm - 1.5E.005 -
Chromium 3+ - -
Chromlum6+ - 1.7E.007 -
Chrysene - -
cis-1,2-Dich\oroelhene - -
Cobalt - -
Copper - -
Cyanide (total) - -
Dibenzoluran - -
Dieldrin - 5.8E-C10 -
Diethylphlhalate - -
Dimelhytphlhalate - -
Di-n-buty1phlhalate - -
Di-<1-octytphlhalate - -
Endosullan I - -
Endrin - -
Endrin ketone - -
Ethyl Benzene - -
Auoranlhene - -
Fluorene - -
gamma-Chlordane - 6.3E-C11 -
He~ - 1.7E-C12 -
Hexachlorobutadi - 7.0E.011 -
lndeno(1,2,3-cd)pyrene - -
lsophorone - -
Lead - -
Manganese - -
Men:ury - -
Methylene Chlor1de - 4.1E.007 -
m,p-xytene - -
Naphthalene - -
Nickel - -
or1ho-xylene - -
Pentac:hlorophen - -
~ - -
Phenol - -
Phthalic anhvdride - -

Table 6-1-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 

Chemical 

Total Primary 
Exoosure Target Oman 
6.5E-009 Arodor-1260 I 
UE-008 Arsenic respiratory 

Barium fetotoxic 
5.6E-006 Benzene blOOd disorders 

Benzoic Acid 
Benzo(a)anthracene 

9.3E-C12 Benzo(a)pYf'MM 
Benzo(b)ftuoranthane 
Benzo(k)ftuoranthane 

1.2E.Q09 Beryllium respiratory 
6.2E.007 bis(2-Chloroelhyl) ethar liver 
6.8E-C10 bis(2·Ethy1toexyl)phlha\ate 

Bulylbenzylphlhalate 
1.4E-008 Cadmium 

Carbon Disulfide 
Chlorobenzene liver 

1.5E.005 Chloroform liver 
Chromium 3• 

1.7E.007 Chromlum6+ resplralol)l 
Chrysene 
cls-1 ,2-Dich\oroelhene 
CobaH 
Copper 
Cyanide (total) 
Dibenzofuran 

5.8E-C10 Dieldrin 
Dielhylphlha\ate 
Dimelhylphthalate 
Di-n-butyfphthalate 
Di-n-cctylphlhalate 
Endosullan I 
Endrin 
Endrin ketone 
Ethyl Benzene respiratory 
Fluoranthene 
Fluorene 

6.3E-C11 gamma-Chlordane 
1.7E-C12 Hexac:h\orobenzene liver 
7.0E.011 Hexac:hlorobutediene kidney 

lndeno( 1 ,2,3-cd)pyrene 
lsophorone 
Lead 
Manganese respiratory 
Men:uy CNS 

4.1E.007 Melhylene Chloride respiratory 
m,p-xylene 
Naphthalene cin:ulatory 

NlckBI respiratory 
or1h0-xylene 
Pentachloropheno 
Phenanthrene 
Phenol 
Phtl1alic anhVdr1de 

Non-carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total 
Exposure 

- -
- -
- 2.6E-002 - 2.6E-002 

- 1.1E+001 - 1.1 E•OOt 

- .. 
- -
- .. 
- -
- -
- 2.4E-003 - 2.4E-003 

- -
- -
- -
- -
- 1.8E-006 - 1.8E.Q06 

- 4.6E.002 - 4.8E.002 

- 2.0E+002 - 2.0E+002 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- - II - - li 
- - I - -
- -
- 5.4E-002 - 5.4E.002 

--
- -
- 8.3E.005 - 8.3E.005 

- -
- -
- -
- -
- -
- 8.4E.001 - 6.4E.001 

- 5.2E-004 - 5.2E-004 

- 2.7E-002 - 2.7E.002 

- -
- 3.3E.001 - 3.3E.001 

- -
- -
- -
- -
- -

--



File Areal RME wk4 ITT sum ICWat RME --
I 

Medium Exposure Exposure Chemical 
Medium Point 

'--
Pyrane 
Selenium 
Sliver 

Styrene 
T elrachloroelhene 
Toluene 

Trichloroelhene 

VanadiUm 
Xylene& {total) 
Zinc 

( 

Ingestion 

-
-
-
-
-
-
-
-
-
----------------

Carcinogenic Risk 

lnhalabon Dermal 

-
-
-
-

4.3E-007 -
-

9.9E-007 -
-
-
-

-··i47e:oo5·-

Table 6-1-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

'· 

Chemical 

Total Primary 
Exposure Target Organ 

Pyrena I 
Selenium 

Silver 

Styrene CNS 
4.3E-007 Tetrachloroelhene liver 

Toluene CNS 
9.9E-007 Trichloroelhene respiratory 

Vanadium 

Xytenes {total) CNS 

Zinc ... T5E.005 .. -. (total) 

T OUII t<ISK Across Subsurface Soil I 8.2E-003 I 
Total Risk Across All Media and All Exposure Routes [ Reserve<! I 

( 

il 
Non-Carcinogenic Hazard Quotient II 

II Ingestion Inhalation Dermal Total 
" Exposure I, 

1 

- - I 

- -
I - -

- 3.3E-003 ·- 3 3E-003 

-- tAE-001 .. 1.4E-001 

- 3.3E-001 ·- 3.3E-00t I, 

- - il 
- -
- -
- ----------- ···2.1E+ooi· -· iiE+oo2 --

Subsurface Soit C24E• I 

Total Kodney HL I 5.3E+001 I 
Total Skin HI: I 2.3E+O<l2 I 

Total Thyroid HI: I 3.oE.ool I 
Total Liver HI: I l.9E+oo3 I 

total Circulatory System HI: I UE+ool I 
Total CNS HI: IO.H:.ool I 

Total Fetotoxic HI: j3oE.ool I 
Total Gl Tract HI: I 9.SE.ool I 

Total Respiratory HI: I UE+OO!l I 
Total Eyes HI: I UE~ I 

Total Reproductive HI: I O.OE+OO!l I 
Total Mammary HI: I 3.1 E::OOl I 

Total Adrenal HI: I l.3E:ooi! I 
Total Heart HI: I !l.!lE::003 I 

Total Skeletal System HI: I 22E~ I 
Total Thyroid HI: I 3.0E-001 I 

Total Blood Disorders HI: I UE+O<l21 

~ 

( 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

File· fconsta1 wk4 

I I 
Medium Exposure Exposure 

Medium Point 

Water I Surface Water I Area 1 

Fire Pond 

Future 

Construction Worl(er 

Adutt 

Chemical 

Acetone 

Aluminum 

Ammonia 

Aroc:tor-1248 

Cadmium 

Cllromkm (total) 

Copper 

Dichloroelhane, 1,1-

Dichloroethene, 1 ,2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zlnc 
fTotall 

Table 6-1-16 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dennal Total 

Exoosure 

I 
Acetone 

Aluminum 

Ammonia 

9.2E-009 4.BE-006 4.BE-006 Aroc:tor-1248 

Cadmium 

Ctvomlum (total) 

Copper 

Olchloroethane, 1.1-

Olchloroelhene, 1 ,2-

Iron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nttrite 

Zinc -------------- -- ---------- -------- .. -------------
9.2E-009 4.8E-006 4.8E-006 (Total) 

Total Risk Across Surface Water I 4.BE-006 I 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

T Sfllet Organ 

I 
fetotoxlc 2.6E-005 3.0E-006 

drculatory system 4.9E-oo4 5.7E-005 

kidney 

Uver 

kidney 7.4E-oo4 1.7E-003 

1.4E-002 1.6E-002 

Uver 2.BE-oo4 5.4E-005 

circulatory system 1.0E-005 1.BE-005 

fetotoxlc 5.7E-005 1.1E-004 

1.4E-003 1.7E-oo4 

CNS 

kidney 2.1E-oo4 2.5E-005 

Uver 2.BE-005 5.6E-006 

fetotoxic 1.3E-003 

····---~id 1.0E-oo4 2.4E-005 ------- ----------- ----------·· ----------
1.9E-002 1.9E-002 

Total Hazard Index Across Surface Water 

Total Circulatory System HI • 

Total Liver HI = 

Total Kidney HI= 

Total F etotoxi<:; HI • 

Total 

Exposure 

2.9E-005 

5.5E-oo4 

2.4E-003 

3.1E-002 

3.4E-oo4 

2.BE-005 

1.7E-oo4 

1.6E-003 

2.4E-oo4 

3.4E-005 

1.3E-003 

1.3E-oo4 
.. --------

3.7E-002 

I 3.7E-002 I 

I 5.6E-oo4 I 
I 3.7E-oo4 I 
I 2.7E-003 I 
I 1.5E-003 I 

Total Receptor Rlsl< Across All Media l':l/ =='TB=C===='.J/1 Total Receptor Hazard Index Across All Media 1~1 ==T:BC===='~JI 



Scenario Tltnelrame: 

Receptor Population: 

Receptor Age: 

Fife· c·\projects\ac.s\tsktbls\UGW1FCW WK4 

I I 
Medium Exposure Exposure Chemical 

Medium Point 

Groundwater I Upper I Area 1 1,1 -Dichloroethane 

Aquifier Groundwater 1 ,2-Dichlorobenzene 

1,2-Dichloroethene(mlxture) 

1,3-Dk:hlorobenzene 

1,4-Dichlorobenzene 

2,2'-oxybis(1-chloropropane) 

2,4-Dimethylp/lenol 

2-Methytnaphlhalene 

2-Methytphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methytphenol (P-Cresol) 

Aluminum 

Ammonia 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Ac:icl 

bis(2-Chloroethyi)Ether 

bls(2-Ethythexyt)Phthalale 

Cadmium (Water) 

Chlorobenzene 

c~ 

Chloromethene 

Cyanide 

Di-n-Odyt Phthalate 

Diethytphthalate 

Ethytbenzene 

Iron 

Mang- (nonfood) 

Methylene Chloride 
Naphthalene 

Nickel 
NilnlteiNltrlle 

Phenol 

Selenium 

( 

Future 

TABLE 6-1-17 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Construction Worker 

Adult 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

1 ,1-Dichloroelhane 

1,2-Dichlorobenzene 

1,2-Dichloroethene(mlxture) 

1,3-Dichlorobenzene 

8.10E-007 8.10E-007 1,4-Dichlorobenzene 

6.26E-006 6.26E-006 2,2'-oxybis(1-Chloropropane) 

2,4-Dimethytphenol 

2-Melhytnaphthalene 

2-Methylphenol (0-Cresol) 

4-Methyi-2-Pentanone 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

8.34E-004 8.34E-004 Arochlor-1248 

5.03E-006 5.03E-006 Arsenic 

Barium 

3.91E-003 3.91E-003 Benzene 

Benzoic Acid 

2.30E-005 2.30E-005 bls(2-Chloroethyt)Ether 

1.07E-006 1.07E-006 bis(2-Ethythexyt)Phthatate 

Cadmium (water) 

Chlorobenzene 

2.55E-006 2.55E-006 Chloroethene 

2.14E-007 2.14E-007 Chloromethane 

Cyanide 

Di-n-Octyt Phthalate 

Diethytphthatate 

Ethytbenzene 

Iron 

Manganese (nonfood) 

3.60E-009 3.60E-009 Methylene Chloride 

Naphthalene 

NICkel 

NllraleiNHJ1te 

Phenol 

Selenium 

( 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dennal Total 

Target Organ Exposure 

I circulatory system 1.28E-002 1.28E-002 

CNS 1.77E-001 1.77E-001 

kidney B.SSE-002 B.SSE-002 

circulatory system 4.13E-002 4.13E-002 

Gl tract 1.05E-001 1.05E-001 

lowbodywt 2.09E-001 2.09E-001 

generalized 4.61E-001 4.61E-001 

Gltract 7.96E-001 7.96E-001 

Wver 1.44E-002 1.44E-002 

liver 1.37E-003 1.37E-003 

respiratory 1.33E+OOO 1.33E+OOO 

circulatory system 1.46E-003 1.46E-003 

kidney 

Nver 

circulatory system 1.04E+OOO 1.04E+OOO 

NA S.BBE-002 S.BBE-002 

blood disorders 4.20E+003 4.20E+003 

Gl tract 1.34E-004 1.34E-004 

reproductive 

Nver 3.58E-001 3.58E-001 

kidney 6.46E-001 6.48E-001 

Uver 3.36E+OOO 3.38E+OOO 

Uver 2.05E-001 2.05E-001 

I kidney 

tiver 5.21E-003 5.21E-003 

NA 5.47E+OOO 5.47E+OOO 

low body WI 3.81E-004 3.81E-004 

tiver 4.45E+OOO 4.45E+000 

B.BSE-001 B.BSE-001 

kidney 1.11E+OOO 1.11E+OOO 

Nver 7.47E-004 7.47E-004 

circulatory system 1.23E+OOO 1.23E+000 

low body WI 2.76E-002 2.76E-002 

fetotoxlc 

Mver 1.21E-002 1.21E-002 

Nver 6.48E-003 B.46E-003 

( 



Scenario Timeframe: 

Receptor Population: 

Receptor Aoe: 

File· c·\project \acs\rsktbls\UGW1 FCW WK.C • 
I I 

Medium Exposure Exposure Chemical 

Medium Point 

I I Thamum 

Toluene 

Vanadium 

Vinyf Chloride 

Xylene (mixed) 

Zinc 
(Total) 

I Air Excavation 1, 1-Dichloroe~ 

Vapcn 1 ,2-Dk:hlorobenzene 

1 ,2-Dfchloroethene(mlxture) 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

2,2' -oxybls(1-Chloropropane) 

2,4-0imethylphenol 

2-Methytnaphthaleoe 

2-Methytphenol (<>-Cresol) 

4-Methyt-2-Pentanone 

4-Methylphenol (P-Creaol) 

Aluminum 
Ammonia 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 
bis(2-Chloroethyt)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

c~ 

Chklroethane 

Chlorornelllene 

Cyanide 

Oi-n-O<:Iyl Phthalate 

Olethylphthalate 

Ethylbenzene 

Iron 

TAtsLE 6-1-17 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Future 

Construction Wor1<er 

Adun 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

1.28E-005 

-------- ------- -------------- -----------
4.80E-003 

1.04E-009 

1.05E-007 

6.35E-005 

7.06E-007 

Total 

Exposure 

1.28E-005 

-- -------------
4.80E-003 

1.04E-009 

1.05E-007 

8.35E-005 

7.06E-007 

Chemical 

Thallium 

Toluene 

Vanadium 

Vinyf Chloride 

Xylene (mixed) 

Zinc 

(Total) 

1 , 1-Dichloroethane 

1 ,2-Dichlorobenzene 

1 ,2-0k:Noroethene(rnixture) 

1 ,3-Dichlorobenzene 

1 ,4-0ichlorobenzene 

2,2' -oxybls(1-Chloropropane) 

2,4-Dimethylphenol 

2-Methylnaphthalene 

2-Methylphenol (0-Cresot) 

4-Methyt-2-Pentanone 

4-Methylphenof (P-Cresol) 

Afurnimm 

Ammonia 

Arochlor-1248 

Arsenic 

Bar1um 

Benzene 

Benzoic Acid 
bis(2-Chloroethyt)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide 

Dl-n-Oclyt Phthalate 

Diethytphthalata 

Ethytbenzene 

Iron 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I NA 2.68E-001 2.68E-001 

liver 2.73E+OOO 2.73E+OOO 

circulatory system 1.50E-002 1.50E-002 

liver 

fetotoxic 6.31E-001 6.31E-001 

thvrot~- .. -. -. 1.77E-002 1.77E-002 
---- -- ----- -------------- ---- --------- --------------

4.22E+003 4.22E+003 

kidney 7.79E-005 7.79E-005 

low body weight 8.30E-003 6.30E-003 

respiratory system 

Uver 1.93E-005 1.93E-005 

liver 

NA 

CNS 

NA 
resplrelory system 

respiratory tract 7.67E-003 7.67E-003 

NA 
respiratory trac:1 

fetotoxic 

blood disorders 1.20E+002 1.20E+002 

Hver 

NA 
respiratory tract 

liver 

fetotoxic 1.48E-003 1.48E-003 

kidney 

respiratory tract 4.73E-003 4.73E-003 



Scenario Tlmeframe: 

R~tor Population: 

R~torAge: 

File· c·~rojects\acslrsktbls\UGW1FCW WK• 

I I 
Medium Exposure Exposure Chemlcel 

Medium Point 

I I Manv-ae (nonfood) 

Methylene ChloOde 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Vmyt Chloride 
Xylene (mixed) 

( 

(Total) 

TABLE 6-1-17 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Future 

Construction W011<er 

Adult 

Carcinogenic Risl< 

Ingestion Inhalation Dermal 

2.39E-009 

8.67E-009 

---------------- ... ---- --------------
6.44E-005 

Total Rial< Aaoss Groundwater I 

Chemical 

Total 

Exposure 

Manganese (nonfood) 

2.39E-009 Methylene Chloride 

Naphthalene 

Nickel 

NitrataJNitrtte 

Phenol 

Selenium 

Thallium 
Tol'*le 

Vanadium 

6.67E-009 Vinyl Chlor1de 

Xylene (mixed) 
-----

6.44E-005 

4.9E-003 I 
Total Risk Aaoss AN Media and All Exposure Routes 

( 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

I respiratory tract 
respiratory Inlet 1.57E-004 1.57E-004 

cin:ulatory system 4.82E-003 4.82E-003 

respiratory Inlet 

CNS 3.81E-002 3.81E-002 

CNS 

CNS -----------···· ----------------- -------------- -------------- ------ -· 
(Total) 1.20E+002 1.20E+002 

Total Risk Aaoss Groundwater I 4.3E+003 I 

-Total C1n:ulatory System HI - 2.3E+OOO 

Total Liver HI " 1.1E+001 

Total Kidney HI • 1.8E+OOO 

Total Fetotoxlc HI= 6.3E-001 

Total Skin HI • O.OE+OOO 

Total Gl Tract HI • 9.0E-001 ~ 
Total Thyroid Hf • 1.8E-002 

Total Respiratory Tract HI • 1.3E+OOO 

Total CNS HI • 2.1E-001 

Total Blood Disorders HI = 4.3E+003 

( 



__File: c:\projects\acs\rsk.tbtsiJ..GOVRRMEAAA WK4 

--T 
Medium Exposure 

Medium 

er Groundwater Lower Aquif 

I 
Exposure 

Point 

--

Area 1 

Tap Water 

--

TABLE 6-1-18 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

I 
Scenario Timeframe: CWuo':enrt • - - ]I 
Receptor Population: , , 

l'.:cR:::eC:Cce:::!p:=t=or=Ag~e"-: --o-c~--_:_Adult 

----- --------

Chemical CarCinogenic Risk 

~-- -
Ingestion Inhalation Dermal 

1, 1-Dichloroelllane 

1,2-Dichlorobenzene 

1,2-Dichloroelllene (total) 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 1.18E-006 4.02E-007 

2 .2-0xybis( 1-Chloropropane) 1.03E-004 3.03E-006 

2,4-Dimelllytphenot 

2-Melllytnaphlllalene 

2-Melllytphenol 

4-Methyt-2-Pentanone 

4-Methytphenot 

Aluminum 

Ammonia 

Arodor-1248 9.97E-005 

Arsenic 4.19E-004 2.43E-006 

Barium 

Benzene 1.42E-002 1.83E-003 

Benzoic Acid 

bis(2-Chloroelhyt)Eiher 8.62E-004 9.98E-006 

bis(2-Eihythexyt)Phthalate 3.43E-007 6.24E-008 

Cadmium (water) 

Chlorobenzene 

Chloroethane 1.19E-006 

Chloromethane 

Cyanide (total) 

Di-n-octytphthalate 

Dielhytphthelate 

Elhyt Benzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

NiCkel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

Chemical 

1, 1-Dichloroelhane 

1,2-Dichlorobenzene 

1,2-Dichloroethene (total) 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2-0xybis(1-Chloropropane) 

2,4-Dimethytphenol 

2-Methytnaphlhalene 

2-Methytphenol 

4-Melhyt-2-Pentanone 

4-Melhytphenot 

Aluminum 

Ammonia 

Arodor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroelhyt)Eiher 

bis(2-Eihythexyt)Phlllalate 

Cadmium (water) 

Chlorobenzene 

Chloroelhane 

Chloromethane 

Cyanide (total) 

Di-n-octytphlllalate 

Dlelhytphlhalate 

Ethyt Benzene 

Iron 

Manganese (nonfood) 

Melhytene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Selenium 

Thallium 

Toluene 

--------

Non-CarCinogenic Hazard Quotient 

--~,-----

Primary Ingestion Inhalation 

Ta~etO~an ___ r~~~~-r---
eirculatory system 3.56E-003 

CNS 7.76E-003 

kidney 2.13E-002 

Circulatory system 1.37E-003 

Gl tract 4.57E-oo3 

low body wt 1.03E-001 

generalized 7 .54E-002 

Gl tract 1.85E-002 

liver 3.56E-003 

liver 1.03E-003 

respiratory 2.14E-001 

circulatory system 3.84E-003 

kidney 

liver 

Circulatory system 

NA 

blood disorders 

Gl tract 

reproductive 

2.60E+OOO 

1.55E-001 

4.57E-1-002 

4.45E-005 

liver 3.43E-003 

kidney 8.49E-002 

liver O.QOE-1-000 

liver 6.51 E-002 

kidney 

liver 

NA 1.44E-002 

low body wt 1.54E-004 

liver 1.51E-001 

2.33E+OOO 

kidney 2.95E+OOO 

liver 2.28E-004 

Circulatory system 4.86E-002 

low body wt 3.63E-002 

fetotoxlc 2.33E-001 

Dermal 

1.71E-004 

2.56E-003 

1.15E-003 

6.44E-004 

1.53E-003 

2.96E-003 

6.11E-003 

1.42E-002 

1.92E-004 

1.83E-005 

1.78E-002 

2.07E-005 

O.OOE+OOO 

1.48E-002 

8.35E-004 

5.76E+001 

1.76E-006 

6.11E-004 

9.18E-003 

4.70E-002 

2.81E-003 

7.40E-005 

7.77E-002 

4.00E-006 

6.55E-002 

1.26E-002 

1.59E-002 

1.01E-005 

1.81E-002 

3.92E-004 

Rver 5.48E-003 1.63E-004 

liver UOE-002 9.18E-005 

NA 7.05E-001 3.81E-003 

liver 1.58E_-00_1----'----- _ __j_3_.8_3E-002 

1.03E-002 

2.25E-002 

2.01E-003 

6.10E-003 

1.06E-001 

8.15E-002 

3.27E-002 

3.75E-003 

1.05E-003 

2.31E-001 

3.86E-003 

2.62E+OOO 

1.55E-001 

5.14E+002 

4.63E-005 

4.04E-003 

9.41E-002 

4.70E-002 

6.79E-002 

7.40E-005 

9.21E-002 

1.58E-004 

2.16E-001 

2.34E+OOO 

2.96E+OOO 

2.38E-004 

6.68E-002 

3.67E-002 

2.33E-001 

5.64E-003 

1.71E-002 

7.08E-001 

1.96E-001 



TABLE 6-1-18 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Service NPL Site 

-----------

CUrrent J 
Worker• 

Adutt 
--- --I 

Scenario Timelrame: 

R-_ eceptor Popu-_ lation: 
Receptor ~e: __ _ 

~F=il=•·=c:e\p'":rc:!'l'e:::ct:::s"'\a:::c~s\cs ~==kl::0bl::0s\L0::G::00::0VR:=':R:';.~=EAAA=~WK-=•==ir=====-'-'-'--'=-'-'-r~'--"=====-==-c===-=-·====--c==='- i="-'-'--'-'~==-==--=c-;j===~•~~=-~~-'-'-=·--=·=-------~-=-=-~c _. ___ __ -· = 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 
- -----,--~~---·- ----

Ingestion Inhalation Dermal Total Primary Ingestion Inhalation Dermal Total 

------+----t------11---------- ···-·-
Vanadium 

VInyl Chloride 

Xylene (mixed) 

Zinc 

t----- _____ t-t:_x_~s~_r::__ -----::--·-------+-,-T=a=rg_,e:.,t:..O=rg=an"-+-:c-::-:-:::-::-::-:--+---·--+-----+--=E::.x!:.po:cs::u::.re=-i 
Vanadium circulatory system 3.91 E-002 2.11E-004 3.94E-002 Groundwater Lower Aquifer Area 1 

Tap Water 

Air Indoor Use 

Vapors 

VInyl Chloride nver 
Xylene (mixed) fetotoxic 

Zinc thyroid 

(Total) 1.55E-002 1.94E-003 1.74E-002 (Total) 

1,1-Dichloroethane 

1,2-Dichlorobenzene 
1,2-Dichloroelhene (total) 

kidney 

low body weight 

1,1-Dichloroelhane 

1,2-Dichlorobenzene 

1,2-Dichloroelhene (total) 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene respiratory system 

8.43E-008 

2.87E-006 

1. +Dichlorobenzene liver 

2 ,2-0xybis( 1-Chloropropane) 2,2-0xybls(1-Chloropropane) liver 
2,4-Dimelhyfphenol 2,4-Dimelhyfphenol 

2-Melhyfnaphlhalene 2-Methylnaphlhalene 
2-Melhyfphenof 2-Methylphenol 
4-Methyi-2-Pentanone 4-Melhyi-2-Pentanone 
4-Melhylphenof 4-Melhyfphenol 
Aluminum Aluminum 
Ammonia Ammonia 
Aroclor-1248 1.99E-006 Aroclor-1248 
Arsenic 3.30E-005 Arsenic 
Barium Barium 
Benzene 1.11 E-003 Benzene 
Benzoic Add Benzoic Acid 

bis(2-Chloroelhyf)Ether 6.74E-005 bis(2-Chloroelhyf)Elher 
bis(2-Ethyfhexyf)Phlhalate 2.68E-008 bis(2-Ethylhexyf)Phlhalate 
Cadmium (water) 7 .48E-006 Cadmium (water) 
Chlorobenzene Chlorobenzene 
Chloroelhane Chloroethene 
Chloromethane Chloromethane 
Cyanide (total) Cyanide (total) 

Di-n-octyfphlhalate Di-n-octytphthate 
Dlethyfphthalate Dlethylphthalate 
Elhyf aenz- Elhyf Benzene 
Iron Iron 
M~ (nonfood) M~se (nonfood) 
Methylene Chloride Melhyfene Chloride 
Naphthalene Naphthalene 

No~ Ndat 

NA 

CNS 

NA 

respiratory system 

respiratory tract 

NA 

respiratory tract 

fetotoxlc 

blood disorders 

liver 

NA 

respiratory tract 

nver 
fetoloxic 

kidney 

respiratory tract 

respiratory tract 
respiratory tract 

circulatory system 

respiratory tract 

2.06E-002 

2.33E-002 

4.67E+002 

1.51E-003 

4.62E-002 

1.22E-002 

3.56E-004 

2.45E-003 

2.28E+OOO 

3.13E+OOO 

4.60E+001 

4.79E+002 

1.56E-001 

5.34E-003 

3.09E-002 

2.45E+003 

9.48E-006 

6.43E-001 

9.32E-003 

2.52E-004 

5.79E+001 

c_ _____ c_ _____ _L _____ _,L:N:::Hra=te/N:::.::Itrit=e:__ ___ _j ______ j_ ___ _L ____ .L_ ___ _,LN.:_Hra:_::te/N:__Itrit.:__cce ____ --'-------'-----L----··- -~---

( 

2.99E-002 

2.35E-002 

5.24E+002 

1.51E-003 

4.62E-002 

1.22E-002 

3.56E-004 

2.45E-003 

2.28E+OOO 

3.13E+OOO 

4.60E+001 

4.79E+002 

1.56E-001 

5.34E-003 

3.09E-002 

2.45E+003 

9.48E-006 

6.43E-001 

--~-



Medium re Exposu 

Mediu m 

Groundwater Air 

I 
Exposure 

Point 

---

Indoor Use 

Vapors 

Scenario Timeframe: 

Receptor Population: 

Receptor_~ge~--

Chemical 

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

current 
Worl<er• 

Adull 

Ingestion 

---------· 

TABLE 6-1-18 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Sile 

Carcinogenic Risk Chemical 

---

lnhalaUon Dermal Total 

Exposure 
--

Phenol 

Selenium 

Thallium 

Toluene 

Vanadium 

Vinyf Chloride 

Xylene (mixed) 
---- --- -- ------

1.22E-003 1.22E-()()3 

Total Risk Across Groundwater 

Total Risk Across All Media and All Exposure Routes 
[tli:-oozJI 
r-.:::~ 

---
1 

--

Primary 

Target Organ 
1-

CNS 

CNS 

CNS 
--· ---

Non-Carein ogenic Hazard Quotient 

---

Ingestion Inhalation Dermal 

__ 1:: --

To tal Risk Across Groundwater 

Total Circulatory System HI = 

Total Liver HI = 

Total Kidney HI= 

Total F eloloxic HI = 

Total Skin HI = 

Total Gl Tract HI = 

Total Thyroid HI= 

Total Respiratory Tract HI= 

Total CNS HI= 

Total Blood Disorders HI = 

Total 

Exposure 

1.64E-001 

2.98E+003 

[ _3.5E+003 

13.4E+OOO I 
l_0E-002 I 
[ 3.1E+OOO I 
I 2.3E-001 I 
I O.OE+OOO I 
I 3.9E-002 I 
I 2.35E-002 I 
I O.OE+OOO I 
I 1.3E-002 I 
(_ 9.9E+002 



---~--- -. -~- - --
~ I 

Medi urn Exposure Exposure 

Medium Point 

Groundwa ter Lower AquHer Area 1 

Tap Water 

-----

TABLE 6-1-19 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

tce,,na~n~·o~T~imCOe':,frc=a=m=e=: ---,----~C~u~rr".'e_n_l ~---] eceptor Population: Worker • 

ece tor e: Adult 
- ·--- -· --- --------

1 
Chemical Carcinogenic Risk Chemical 

lngeslicn lnhalalicn Dermal Total 

Exposure 
- ----

1,1-Dichloroethane 1 . 1-Dichloroethane 

1,2-Dichlorobenzene 1,2-Dichlorobenzene 

1,2-Dichloroethene (total) 1,2-Dichloroethene (total) 

1,3-Dichlorobenzene 1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 1.46E-007 3.12E-009 1 ,4-Dichlorobenzene 

2,2-0xybis( 1-Chloropropane) 1.28E-005 2.35E-008 2,2-0xybis(1-Chloropropane) 

2,4--Dimethytphenol 2. 4--Dimethylphenol 

2-Methylnaphthalene 2-Methytnaphthalene 

2-Methytphenol 2-Methytphenol 

4-Methyi-2-Pentanone 4--Methyt-2-Pentanone 

4--Methylphenol 4--Methytphenol 

Aluminum Aluminum 

Ammonia Ammonia 

Arocior-1248 7.75E-007 Arocior-1248 

Arsenic 5.22E-005 1.89E-008 Arsenic 

Barium Barium 

Benzene 1.77E-003 1.42E-005 Benzene 

Benzoic Acid Benzoic Acid 

bis(2-Chloroethyi)Eiher 1.07E-004 7.76E-008 bis(2-Chloroethyt)Ether 

bis(2-Ethythexyt)Phthalate 4.27E-008 4.85E-010 bis(2-Ethylhexyt)Phthalate 

Cadmium (water) Cadmium (water) 

Chlorobenzene Chlorobenzene 

Chloroethane 9.26E-009 Chloroelhane 

Chloromethane Chloromethane 

Cyanide (total) Cyanide (total) 

Di-n-octylphthalate 01-n-octytp/lthalate 

Diethylphthalate Diethytphthalate 

Ethyl Benzene Ethyl Benzene 

Iron Iron 

Manganese (nonfood) Manganese (nonfood) 

Methylene Chloride Methylene Chloride 

Naphthalene Naphthalene 

Nickel Nickel 

NitrateJNHrlte Nitrate/Nitrite 

Phenol Phenol 

Selenium Selenium 

Thallium ThaiHurn 

Toluene Toluene 
------· 

( 

------ --~---. -·--

Non-Carcinogenic Hazard Quotient 

---

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 
1-------- -------- --- ---- -----~-

circulatory system 2.24E-003 6.71E-006 2.24E-003 

CNS 4.87E-003 1.00E-004 4.97E-003 

kidney 1.34E-002 4.51E-005 1.34E-002 

circulatory system 8.60E-004 2.52E-005 8.85E-004 

Gl tract 2.87E-003 5.99E-005 2.93E-003 

low bodywt 6.45E-002 1.16E-004 6.46E-002 

generalized 4.73E-002 2.39E-004 4.75E-002 

Gltract 1.16E-002 5.57E-004 1.22E-002 

liver 2.24E-003 7.54E-006 2.24E-003 

liver 6.45E-004 7.18E-007 6.46E-004 

respiratory 1.34E-001 6.96E-004 1.35E-001 

circulatory system 2.41E-003 8.12E-007 2.41E-003 

kidney 

liver O.OOE+OOO 

circulatory system 1.63E+OOO S.BOE-004 1.63E+OOO 

NA 9.71E-002 3.27E-005 9.71E-002 

blood disorders 2.87E+002 2.26E+OOO 2.89E+002 

Gl tract 2.80E-005 6.88E-008 2.80E-005 

reproductive 

liver 2.15E-003 2.39E-005 2.17E-003 

kidney 5.33E-002 3.60E-004 5.37E-002 

liver O.OOE+OOO 1.84E-003 1.84E-003 

liver 4.09E-002 1.10E-004 4.10E-002 

kidney 

liver 2.90E-006 2.90E-006 

NA 9.03E-003 3.05E-003 1.21E-002 

lowbodywt 9.68E-005 1.57E-007 9.69E-005 

liver 9.46E-002 2.57E-003 9.72E-002 

1.46E+OOO 4.93E-004 1.46E+OOO 

kidney 1.85E+OOO 6.24E-004 1.85E+OOO 

liver 1.43E-004 3.95E-007 1.44E-004 

circulatory system 3.05E-002 7.10E-004 3.12E-002 

low bodywt 2.28E-002 1.54E-005 2.28E-002 

fetotoxic 1.46E-001 1.46E-001 

liver 3.44E-003 6.38E-006 3.45E-003 

liver 1.07E-002 3.60E-006 1.07E-002 

NA 4.42E-001 1.49E-004 4.42E-001 

liver 9.89E-002 1.50E-003 1.00E-001 
-- -------

( 



Medium Exposure Exposure 

Medium Point 

Air Indoor Use 

Vapors 

I Cllemica 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

e 

ne 

(Total) 

e (total) 

1 ,1-Dichloroethan 

1,2-Dichlorobenze 

1.2-Dichloroethen 

1,3-Dichlorobenze 

1,4-Dichlorobenze 

2,2-0xybis(1-Chlo 

2,4-Dimethylphenot 

2-Methylnaphthale 

2-Methylphenol 

4-Methyi-2-Pentanone 

4-Methylphenol 

Aluminum 

ne 

ne 

ropropane) 

Ammonia 

Arodor-1248 

Arsenic 

Barium 

Benzene 

ne 

Benzoic Acid 

bis(2-Chloroethyt)E 

bis(2-Ethylhexyi)P 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide (total) 

Di-n-octyfphthalate 

Dlethylphthalate 

!her 

hthalate 

Ethyl Benzene 

Iron 

Manganese (nonfood 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

) 

---

-----· 

Ingestion 

--
1.93E-003 

----

TABLE 6-1-19 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

---- ---

Carcinogenic Risk 

-

Inhalation Dermal Total 

Exposure - -----

---- ---------
1.51E-005 1.94E-003 

--- - -

3.30E-005 

1.11E-003 

6.74E-005 

2.68E-008 

7.48E-006 

Chemical 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

Primary 

Target Organ 

circulatory system 

liver 

fetotoxic 

thyroid 

f----- ____ (T __ o_ta_l)+--

1,1-Dichloroethane 

1,2-Dichlorobenzene 

1,2-Dichloroethene (total) 

kidney 

low body weight 

1,3-Dichlorobenzene respiratory system 

1,4-Dichlorobenzene liver 

2,2-0xybls(1-Chloropropane) liver 

2.4-Dimethytphenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methyi-2-Pentanone 

4-Methylphenol 

Aluminum 

Ammonia 

Arodor-1248 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

bis(2-Chloroethyt)Ether 

bis(2-Ethythexyi)Phthalate 

Cadmium (water) 

Chlorobenzene 

Chloroethane 

Chloromethane 

Cyanide (total) 

Di-n-oelyfphthalate 

Diethytphthalate 

Ethyl Benzene 

Iron 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

NA 

CNS 

NA 

respiratory system 

respiratory tract 

NA 

respiratory tract 

fetotoxic 

blood disorders 

liver 

NA 

respiratory tract 

liver 

fetotoxic 

kidney 

respiratory tract 

respiratory tract 

respiratory tract 

circulatory system 

respiratory tract 

Non-Carcinogenic Hazard Quotient 

Ingestion 

2.46E-002 

1.29E-002 

1.46E-002 

2.93E+002 

lnhatauon 

-----

9.95E-004 

3.04E-002 

8.04E-003 

2.34E-004 

1.61E-003 

O.OOE+OOO 

1.50E+OOO 

2.06E+OOO 

3.02E+001 

3.15E+002 

1.03E-001 

3.51E-003 

2.03E-002 

1.61E+003 

6.23E-006 

4.23E-001 

------

Dermal 

8.29E-006 

3.65E-004 

9.86E-006 

2.27E+OOO ---

Total 

Exposure 

2.46E-002 

1.33E-002 

1.46E-002 

2.95E+002 

9.95E-004 

3.04E-002 

8.04E-003 

2.34E-004 

1.61E-003 

1.50E+OOO 

2.06E+OOO 

3.02E+001 

3.15E+002 

1.03E-001 

3.51E-003 

2.03E-002 

1.61E+003 

6.23E-006 

4.23E-001 
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Medium Exposure Exposure 

Medium Point 

-

( 

TABLE 6-1-19 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

~~s~~a,;;;-Ti;;;efiaine cu;,.ent·=~_]-~ ~ 
Receptor Population: Wor1<er • 

~R-=e~ce~~=to=r=A9~e~~~-~-=-=-~-~~=Ad==u=lt=-

- -

Chemical Carcinogenic Risk Chemical 

---·-·· - ~ -- ---- ~ ~- ----- ~-- ~---

Ingestion Inhalation Dennal Total 

Exposure 
. ---- --··. 

Phenol Phenol 

Selenium Selenium 

Thallium Thallium 

Toluene Toluene 

Vanadium Vanadium 

Vinyl Chloride VInyl Chloride 

Xylene (mixed) Xylene (mixed) 
~ - -------- ------- -·······-· 

1.22E-003 1.22E-003 
-- It 3.2E-003 J I Total Risk Across Groundwater 

Total Risk Across All Media and All Exposure Routes 

( 

-
I 

Primary 

Target Organ 

CNS 

CNS 

CNS 

-~ - ~ - -

Non-Carcinogenic Hazard Quotient 

.---~ 

Ingestion Inhalation Dermal 

~-- c-----~ f-- ------

1.08E-001 

·-·--··-·-·· ··--·--· 
1.96E+003 

Total Risk Across Groundwater 

-Total Corculatory System HI

Total Liver HI = 

Total Kidney HI = 

Total F etotoxic HI = 

Total Skin HI = 

Total Gl Tract HI= 

Total Thyroid HI = 

Total Respiratory Tract HI = 

Total CNS HI = 
Total Blood Disorders HI= 

- . ---

Total 

Exposure 
----~----

t.OBE-001 

····---
1.96E+003 

[2.3E+003 I 

l_25E-002 I 
L1.9E-002 I 
[--1.9E+OOO ] 

I 1.5E-001 J 
I O.OE+OOO I 
Q.5E-002 J 
[2.35E-002 I 

II O.OE+OOO 

I 6.6E-003 I] 
I 6.0E+002 

( 
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Scenano Tim~r~~me Futu,o- --~~ 
Receptor Population Trespasser 

Rece_g~or-~ge Ado!escen~~ 

Table 6-1-20 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

FM Ne•1RMEwk4\TI_sum:='_ecTc0•1=RccM"cE=T=='---' ------ --------- -----

[Medi~m[ Exposure I Ex:osureJl ~- Chemical Carcinogenic Risk --~---- - - ~ _· Chemical _~b --·--Non-Carcinogenic Hazard Quotient '" ~ 
Soil 

Medium P01nt 
- ll)g-es-:tc-io_n_-r-1 lilhalaiiOrlJ- oe;:malj ~ Plimary.~ngestion-il"halatio~ Dennal l Total 

~;c===r-x·;;·;;;·-r?<::rr."'~ i7=rr.~~~2::7==~~c~~~~=-'·"c·= ----c=LR'e<'sure __ / ·--·- :i===.c==~- T~Qrga_r1_j__ u __ j__ -· _ ___L _Exposure / 
Soil /Area 1, Soil (0' to 10') 1,1-DIChloroethana - 1,1-DiChloroathane r circulatory -~5 I 4 9E-003 ~-003-

1, 1, 1-TriChloroathane - 1, 1, 1-TriChloroathane liver 2 7E-001 2 3E+001 2.4E+001 
1,1,2-TriChloroethane 9.8E-009 - 1.1E.{)()6 1.1E.{)()6 1,1,2-TriChloroethane blooddisorders 5.1E-004 56E-002 56E-002 
1,1,2,2-TetraChloroathane 1.6E-008 - 2.1E-:006 2.1E.{)()6 1,1,2,2-TetraChloroethane 
1 ,2-DiChlorobenzene - 1 ,2-DiChlorobenzene 
1,2-DiChloroathane 7.7E-008 - 68E.{)()6 68E.{)()6 1,2-Dichloroathane 
1 ,2-DIChloroathene (total) -- 1 ,2-Dichloroathene (total) 
1 ,2-0iChloropropane 3 2E-008 - 2.8E-006 2.8E.{)()6 1 ,2-Dichloropropane 
1 ,2,4-Trichlorobenzane - 1 ,2,4-Trichlorobenzene 
1 ,3-Dichlorobenzene - 1 ,3-DiChlorobenzene 
1 ,4-DiChlorobenzene 2.6E-009 - 2.3E-007 2.3E-007 1 ,4-Dichlorobenzene 
2-Butanone - 2-Butanone 
2-Methylnaphthalene - 2-Methylnaphthalene 
2-Methylphenol - 2-Methylphenol 
2,4-0ichlorophenol - 2,4-Dichlorophenol 
2,4-Dimethylphenol - 2,4-Dimethylphenol 
4-Methyl-2-p&ntanone - 4-Methyl-2-p&ntanone 
4-Melhylphenol - 4-Methylphenol 
4,4'-DDT 5.0E-008 - 4.4E.{)()6 44E.{)()6 4,4'-DDT 
Acenaphthene - Acenaphthene 
Acetone - Acetone 
Aluminum - Aluminum 
Anthracene - Anthracene 
Antimony - Antimony 
Aroclor-1242 2.2E.{)()6 - 2.0E-004 2.0E-004 Aroclor-1242 
Aroclor-1248 3.1E.{)()6 - 2.7E-004 2.7E-004 Aroclor-1248 
Aroclor-1254 4.2E.{)()6 - 4.2E-004 4.2E-004 Aroclor-1254 
Aroclor-1260 9.3E-007 - 8.2E-005 8.3E-005 Aroclor-1260 
Arsenic 1.1E-007 - 1.0E-005 1.0E-005 Arsenic 
Barium - Barium 
Benzene 4.1E.{)()6 - 4.0E-004 4.0E-004 Benzene 
Benzoic Acid - Benzoic Acid 
Benzo(a)anlhracene 2.6E-009 - 2.3E-007 2.3E-007 Benzo(a)anthracene 
Benzo(a)pyrene 2.8E-008 - 2.9E.{)()6 3.0E.{)()6 Benzo(a)pyrene 
Banzo(b)fluoranthene 6.0E-009 - 5.3E-007 54E-007 Benzo(b)fluoranthene 
Benzo(k)fluoranthene 6.0E-010 - 5.3E-008 5.4E-008 Benzo(k)fluoranthene 
Beryllium - Beryllium 
bis(2-Chloroethyl) ether 2.4E-007 - 2.1E-005 2.1 E-005 bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl)phthalate 7.7E-007 - B.SE-005 6.8E-005 bis(2-Ethythexyl)phthalate 
Butylbenzylphthalate - Butylbenzytphthatate 

Cadmium - Cadmium 
Chlorobenzene - Chlorobenzene 
Chloroform 2.7E-007 - 2.5E-005 2.5E-005 Chloroform 
Chromium 3+ - Chromium 3+ 
Chrysene 4.0E-011 - 8.6E-009 8.7E-009 Ctvysene 
cis-1,2-0ichloroelhene - cis-1,2·Dichloroelhene 
Coba~ - CobaK 
Copper - Copper 
Cyanide (total) - Cyanide (total) 
Dibenzofuran - Oibenzofuran 
Diethylphthalate - Diethylphlhalate 
Oimethylphlhalate - Dimethylphthalate 

liver 
CNS 

fetotoxic 
kidney 
Gl tract 

low bOdywt 
circulatory 

Gl tract 
liver 

Gl trad 
liver 

kidney 
generalized 

liver 
respiratory 
fetotoxic 

eyes 
fetotoxic 

circulatory 
Gltrad 

skin 
liver 
liver 
liver 

circulatory 
circulatory 

blood disorders 
Gltrad 

kidney 
reproductive 

liver 
mammary 

kidney 
liver 

circulatory 
liver 
liver 

circulatory 
heart 
liver 
Uver 

1 SE-005 
7.9E-005 
3.4E-004 
S.BE-003 

1.1E-004 
7.4E.{)()6 
4.4E-005 
2.2E-004 
4.1E-003 
6.2E-005 
3.5E-004 
1.5E-004 
4.8E-003 
8.9E-004 
3.5E-003 
4.6E-005 
1.6E-003 
2.1E-003 
9.3E-007 
5.3E-003 

1.3E+OOO 

3.0E-003 
5.8E-004 
5 6E-001 
8.2E-007 

2.0E-004 

3.3E-002 
6.1E-004 
3.6E-003 
1.3E-004 
5.3E-002 
1.5E-005 

2 1E-003 
6.9E-003 
3 OE-002 
6.0E-001 

9.6E-003 
6.5E-004 
3.9E-003 
2. 1E-002 
3 SE-001 
5.4E-003 
3.1E-002 
1.3E-002 
4.2E-001 
1.2E-001 
3.1E-001 
4.1E-003 
1.8E-001 
t.BE-001 
8.2E-005 
4.7E+001 

1.3E+002 

2.8E-001 
5.1E-002 
5.5E+001 
7.3E-005 

1.7E+OOO 

2.9E+OOO 
5.3E-002 
1.3E+001 
3.6E-002 
4.9E+OOO 
3.3E-001 

2 1E-003 
7 OE-003 
3 OE-002 
6 OE-001 

9.7E-003 
6.6E-004 
3.9E-003 
2.1E-002 
3 6E-001 
5 5E-003 
3.1E-002 
1.4E-002 
4.2E-001 
1.2E-001 
3 1E-001 
4.1E-003 
1.9E-001 
1.9E-001 
8.3E-005 
4 7E+001 

1.3E+002 

2.8E-001 
5.2E-002 
5.5E+001 
7.3E-005 

1.7E+OOO 

2.9E+OOO 
5.4E-002 
1.3E+001 
3.6E-002 
5.0E+OOO 
3.3E-001 

2.7E+OOO 
2.8E-003 
S.OE-002 
8.4E-003 

l'====='=======~=====,-il~o;!;!·-n~:!>tJ!yl~~oJpll~lha~la~te'===~====="~=~-==~=="--"==~==== Di~-butytphlhalate 

dec growth rate 
lowbodywt 

Gltrad 
liver 

30E-002 
3.1E-005 
3.4E-004 
4.7E-005 
2.7E-004 
7.6E.{)()6 
1.5E-006 
6.3E-OQ4 

2.7E+OOO 
2.7E-003 
4.9E-002 
8.3E-003 
2.3E-002 
6.7E-004 
1.3E-004 
5.7E-002 

2 4E-002 
6.BE-004 
1.3E-004 

S.SE-002 . 
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Table 6-1-20 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

---
-~~~~ ==,C~h~em=ica=l ====r= ~=~~~~~--~ Non--Carcinogenic Hazard Quotien~ -~--~---~· 

lnhala-"ti:_n __ - _--"-r~~~~~D:e~nn~~a-1~ _-_--~~---_ E -~r;atai:-ire L Ta-,;~g-::;:.~=:-~:%:~a-n::__-_-;\L ____ -;_In~g~e~s"'t_io~n~~~--'I--Inhalation \_ . _o_e--nn~a-1 ~__L~__,E,-x'-"Tpoo"t'"':u"'l r~e~ I 
Chemical Carcinogenic Risk -~"--------------ll_~ Exposure 

Point 

ll 

Oi-n-octylphthalate 
Ethyl Benzene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlornbutadiene 
Iron 

Di-n-octylphthalate 1.2E-004 -- 1~ 1 E-002 1.1 E-002 I 
Ethyl Benzene liver 1.7E-002 -- 1.6E+OOO 1~6E+OOO . 

Fluoranthene kidney 2~4E-005 - 2 1 E-003 2 1 E-003 

lsophorone 

Lead 

Manganese 
Mercury 

Methylene Chloride 

m,p..xytene 

Naphthalene 

Nicket 
ortho-xytene 
Pentachlorophenol 

Phenol 
Pyrena 

Selenium 

Silver 
Styrene 

Tetrachloroethane 
Toluene 

Trichloroethane 

Vanadium 
Xylenes (total) 

Zinc 

2~0E-Q08 

1.3E-009 

5.9E-009 

9~0E-009 

5.0E-009 

9~ 1E-008 

6.5E-007 

2.2E-008 
1.2E-008 

5.2E-007 

1.4E-005 

4.4E-008 

B.OE-004 

S.BE-005 

2.2E-008 
1.2E-008 

5.3E-007 

1.5E-005 

4.4E-008 

8.1E-004 

5~9E-005 

Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 

Iron 
lsophorone 

Lead 
Manganese 
Mercury 

Methylene Chloride 
m,p-xytene 
Naphthalene 

Nickel 
ortho-xytene 

Pentachlorophenol 
Phenol 
Pyrena 

Selenium 
Silver 

Styrene 
T etrachloroethene 
Toluene 
Trichloroethane 

Vanadium 
Xylenes (total) 

Zinc 

skeletal 6.0E-005 - 5.3E-003 5 4E-003 

liver 1.9E-004 - 2.1E-002 21E-002 
low body wt 1.0E-002 - 8~9E-001 9.0E-001 

kidney 

CNS 
kidney 

low bodywt 

liver 
fetotoxic 

circulatory 
low bodywt 

fetotoxic 

liver 
liver 
liver 

liver 
skin 
liver 
liver 
liver 
liver 

circulatory 
fetotoxic 

thyroid 

5. 7E-003 -- 5.0E-001 5.1 E-001 
3.8E-004 - 3.3E-002 3.3E-002 

1.4E-002 1.3E+OOO 

2~4E-003 - 3~9E-001 

7.0E-004 •• 6.8E-002 
5.9E-003 - 5.2E-001 
1~0E-004 - 1.8E-001 

1.4E-004 - 1.4E-002 

1.7E-004 - 1.5E-002 
7~9E-006 - 7~0E-004 

5.0E-005 - 4~4E-003 

2~2E-005 - 1~9E-003 

S.SE-005 - 3~6E-002 

1.1E-004 - 1.0E-002 
2.1E-001 - 1.9E+001 

2.5E-001 - 2.2E+001 
1.2E-001 - 1.1E+001 

4.3E-004 - 3. 7E-002 
3.2E-003 - 3.1 E-001 
1 ~9E-004 - 5.7E-002 

1.3E+OOO 

3.9E-001 

6.9E-002 
5.2E-001 
1.8E-001 

1.4E-002 
1~5E-002 

7.0E-004 

4.4E-003 

1.9E-003 
3~6E-002 

1.0E-002 
1~9E+001 

2~3E+001 

1.1E+001 

3.8E-002 
3.1E-001 

5.7E-002 

e-~-A'"'I""R~~+Ac_re_a_1:-.-,S-OI""·I c-:(0~' -to-1c:O'ci-,1-,,1-,-D,i-,chloroe""---ct:-ha_n_e~----'=(t=ot=a'-'-I}+--__::_2:.:.6=E _ _::OOS:-~:--_~-~ ~_-_ +-------~---~~~-+---'2=c:.4~E~3- -- -- ~ 24E:003 1.-1-..Q~ich_l_oroe~th~ane----'(t:=o.::ta""I)+-
-- -2.-9e+OOO- ---------- -- 3.4E.+002 

--kid_ne_y--+--=-=-=-_-=-=-"--+-~ -4-.0-,E=--00~5~-+-'--'-'-'=-_-=-=-=---
3.4E+002 

4~0E-005 

1.0E-003 1,1,1-Trichloroethane - - 1,1,1-Trichloroethane 
1, 1,2-Trichloroethane - 7.9E-009 - 7~9E-009 1,1 ,2-Trichloroethene 

1,1 ,2,2-Tetrachloroethane - 1.2E-008 - 1.2E-009 1,1 ,2,2-Tetrachloroethane 

1,2-Dichlorobenzene - - 1,2-Dichlorobenzene 

1 ,2-0K:hloroethane - 5.2E-009 - 5~2E-009 1 ,2-Dichloroethane 

1 ,2-0ichloroethane (total} - - 1 ,2-Dichloroethene (total) 

1 ,2-Dichloropropane - - 1 ,2-0ichloropropane 
1 ,2,4-Trichlorobenzene - - 1 ,2,4· Trichlorobenzene 
1 ,3-0ichlorobenzene - - 1 ,3-Dichlorobenzene 

1,4-0ichlorobenzene - 4.2E-009 - 4.2E-009 1,4-Dichlorobenzene 

2-Butanone - - 2-Butenone 

2-Hexanone - - 2-Hexanone 

2-Methytnaphthalene - - 2-Methylnaphthalene 

2-Methylphenol - - 2-Methylphanol 
2,4-DichlorophenOI - - 2,4-0ichlorophenol 

2,4-0imethylphenol - - 2,4-Dlmethytphenol 
2,4-0initrololuene - - 2,4-Dinilrotoluene 

2,4,5-Trichlorophenol - - 2,4,5-Trichlorophenol 
2,6-Dinitrotoluene - - 2,6-0initrololuene 

3,3'-0ichlorobenZidine - - 3,3'-0ichlorcbenzidine 
4-Methyl-2ilBfltanone - - 4-Methyl-2-pentanone 

4-Methyfphenol - - 4-Methylphenol 

liver •• 1.0E-003 
liver 
liver 

low body weight 

circulatory 

liver 
respiratory 

liver 
CNS 

CNS 

CNS 

8.3E-004 

4.9E-003 

1.2E-002 
4.3E-008 

1.9E-009 

1 OE-005 

7.4E-009 

5.4E-003 

B.OE-004 

~~====~~======~========~~4~~it~~~======~==~-~~~======~==~-~==~~==~~4~~1~HH~~~======~========~=-==-====~=-==~==~===-=-~-

( ( 

8.3E-004 

4.9E-003 

1 2E-002 

4.3E-008 

1.9E-009 

1 OE-005 
7.4E-009 

5.4E-003 



Table 6-1-20 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

[

:iu:_-[ E:xposure 
Medium 

-- ---

r 
Exposure 

Po1nt f. ,_:,_-_) '-:_r,-,:~, 1 ,=.ll~ ,_~ 
-- - -- -

,4'-DDD 4 
4 
4 
A 

A 

A 
A 
a 
A 
A 
A 
A 
A 
A 
A 

B 
B 
B 
B 
8 
B 
B 
B 
B 
B 
be 
b 
b 

B 

c 
c 
c 
c 
c 
c 
c 

,4'-DDE 
,4'-DDT 

cenaph1hene 

cenaphthytene 
cetone 
ldnn 
lpha-BHC 

ntnracene 

ntimony 

roclor-1242 
roclor-1248 

roclor-1254 
roctor-1260 

rsenic 
arium 
enzene 
enzoic Acid 
enzo(a)anthracene 

enzo(a)pyrene 
enzo(b )fluoranthene 

enzo(g,h,i)pery1ene 
enzo(k)fluoranthene 
enzyt Alcohol 

eryllium 
ta-BHC 

is(2-Ghloroethyl) ether 

is(2·Ethythexyt)phthalate 
utylbenzylphthalate 

admium 
arbon Disulfide 

hlorobenzene 

hloroform 

hromium 3+ 

hromium6+ 

hrysene 

s-1 ,2-Dichloroethene 

oban 

Cl 

c 
c 
c 
D 
D 
D 
D 
D 
D 
D 
E 
E 
E 
E 
F 

opper 

yanide (total) 

ibenzofuran 

ibenzo(a,h)anlhracene 

ieldr1n 
iethytphthalate 

imethytphthelate 
i-n-butytphthelate 

i-n-octytphthalale 

ndOsu~an I 
ndnn 

ndnn ketone 
lhyt Benzene 

luoranthene 

~====~========~========F luorene 

--

--
--
-
-
--
-
-
-
--
-
-
-
-
--
-
-
-
--
--
·-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-- 4,4'-DDD 

- 4,4'-DDE 
59E-{)13 - 5.9E-{)13 4,4'-DDT 

- Acenaphthene 

- Acenaphthytene 

-- Acetone 

2.7E-{)12 - 2.7E-{)12 Aldnn 

S.SE-{)14 - 5.5E-{)14 alpha-BHC 

- Anthracene 

- Antimony 

2.2E-{)11 - 22E-{)11 Aroclor-1242 

1.8E-{)11 - 1.8E-{)11 Aroclor-1248 

2.7E-{)11 - 2.7E-{)11 Aroctor -1254 

3.4E-{)11 - 3.4E-{)11 Aroctor-1260 

2.9E-{)11 - 2.9E-{)11 Arsenic 

- Barium 

1.3E-007 - 1.3E-007 Benzene 
- Benzoic Acid 

- Benzo(a)anthracene 

1.6E-{)13 - 1.6E-{)13 Benzo(a)pyrene 

- Benzo(b)fluoranthene 

- Benzo(g,h,i)pery1ene 

- Benzo(k)fluoranthene 

- BenZyl Alcohol 

3.0E-{)12 - 30E-{)12 Beryllium 

3.0E-{)14 - J.OE-{)14 beta-BHC 

2.2E-007 - 2.2E-007 bis(2-Ghloroethyl) ether 

1.8E-{)12 - 1.8E-{)12 bis(2-Ethythexyl)phthalate 

- Butytbenzytphthalate 

5.8E-{)11 - 58E-{)11 Cadmium 

- Carbon Disulfide 

- Chlorobenzene 

3.8E-007 - 3.8E-007 Chloroform 

- Chromium 3+ 

6.6E-{)10 - 6.6E-{)10 Chromium 6+ 

- Chrysene 

- ds-1 ,2-0ichloroethene 

- Caban 

- Copper 

- Cyanide (total) 

- Dibenzofuran 

- Oibenzo(a,h)anthracene 

1.4E-<J12 - 1.4E-{)12 OieldMn 

- Dielhytphthalale 

- Oimelhytphthalate 

- Oi-n-butytphthalate 

- Di-fH>CI}'Iphthalale 

- EndosuWan I 

- Endnn 

- Endnn ketone 

- Etflyt Benzene 

- Ftuoranthene 

- Fluorene 

I 

Pnmary 
Target Organ --- -

liver 

respiratory 
fetotoxic 

blood disorders 

respiratory 

liver 

liver 
liver 

respiratory 

respiratory 

-------

Non-Carcinogenic Hazard Quotient -~ 
-f-in9estion- J lntlata-tion ~bermal-l Tori 

j______ Exposure _j 
- ----

-
-
--
--
--
-

-
-
-
--
--
--
-
-
-
--
-
-
-
-
-
-· 
--
-· 
.. 
.. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-

1.1E-005 

3.2E-002 

7.6E-007 

5.2E-{)10 

1.8E-003 

6 SE-001 

1.9E-004 

I 

1.1E-{)05 

3.2E-002 

76E-007 

52E-{)10 

t.SE-003 
6.5E-001 



Scenario Timeframe Future 

Receptor Population Trespasser 

R~~!E_t_?~ ~~~ Adolescent 
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I 

Table 6-1-20 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

~--==---~~I Exposure ~ 

~-~ 1 ... :: L __ p=~---~-------=C:---he-m:-ica-1 ----7--l-ng_e_s_ti-on---:--l:-nh::ca::-la-:~-c~::-ra--·n_ogc-e-n-ic_R_~_:_nn_• __ [_ ~'"- I - -== . 

( 

gamma-Chlordane - 1.5E-Q13 - 1.5E-Q13 gamma-Chlordane 

Heptachlor - 2.4E-Q16 -- 2.4E-Q16 Heptachlor 

Heptachlor epoxide -- 2.3E-Q16 - 2.3E-Q16 Heptachlor epoxide 

Hexachlorobenzene -- 4.1E-Q15 - 4.1E-Q15 Hexachlorobenzene 
Hexachlorobutadiene - 1.9E-Q13 1.9E-Q13 
Hexane, n· 
lndeno(1 ,2,3-cd)pyrene 

lsophorone 

Lead 

Manganese 
Mercury 

Methylene Chloride 

m,p-xytene 

Naphthalene 

Nickel 

N-Nitrosodiphenytamine 

oriho-xytene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Phthalic anhydride 

Pyrena 

Selenium 

Silver 

Styrene 

Tetrachloroelhene 

Thallium 

Toluene 

Trichloroethane 

Vanadium 

Vinyl Chloride 

Xytenes (total) 

Zinc 

1.2E-007 1.2E-007 

1.5E-008 1.5E-008 

3.7E-008 3.7E-008 

1.2E-009 1.2E-009 

Jlotal)_ 9. 7E-00i --- - - - - - 9. 7E-o07 --

T alai Risk Across Subsurface Sool Q.4E -003 ] 

Total Risk Across All Media and All Exposure Routes I Reserved I 

( 

Hexachlorobutadiene 
Hexane, n-
lndeno( 1 ,2,3-cd)pyrene 

lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 

m,p-xytene 

Naphthalene 

Nickel 

N-Nnrosodiphenylamine 

ortho-xytene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Phthalic anhydride 

Pyrene 
Selenium 

Silver 

Styrene 

Tetrachloroelhene 

Thallium 

Toluene 

Trichloroethane 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 
(total) 

I 

Non-carcinogenic Hazard Quotient 

Primary I Ingestion ~-- -,rihcilat-i0r1 ~--
_ Target Qr9an ___ L _____ ____i ______ L_ _____ _J_ 

I - 2.5E-008 

Expo~ure 

2.5E-008 

liver 
kidney 

respiratory 
CNS 

respiratory 

circulatory 

respiratory 

CNS 

liver 

CNS 

respiratory 

CNS 

CNS 

2.1E-004 

1.9E-007 

9.9E-004 

7.2E-003 

2.2E-005 

6.5E-004 

2.9E-003 

2.1E-004 

1.9E-007 

9.9E-004 

7.2E-003 

2.2E-005 

6.5E-004 

2 9E-003 

7.2E-001 

Total Hazard Index Across Subs~rface Soil iLLol =~3-~4~E=+~00~2:= 1 1 

Total Ktdney HI. 

Total Skin HI· 

Total Thyroid HI: 

T alai Liver H 1: 

Total Circulatory System HI: 

Total CNS HI

Total Fetotoxic HI· 

Total Gl Tract HI: 

Total Respiratory HI: 

Total Eyes HI: 

Total Reproductive HI: 

Total Mammary HI. 

T alai Adrenal HI: 

Total Heart HI

Total Skeletal System HI: 

Total Thyroid HI: 

Total Blood Disorders HI: 

( 

["1":6:g~~ I 4.7E+001 ___ I 
I 5.7E:002 I 
l_1c10QL:J 
[""__::_s_]E+OOO- ~ 

~2_=:J 
[_J.1§:()_Q1~ 
I 3 7E:001 _=.1 
C 1 2E:001__] 
l-4.!fOOLJ 
[--o OE+ooo:=J 
1 _ _5-~~ 
[___Mt+Q<JQ__::_] 
I 2.8E:003 - J 
r==s=4T-003J 
15~ 
c:::::MEoo..C. J 



Medium 

Soil 

Exposure 
Medium 

Soil 

Exposure 
Point 

Chemical 

Table 6-1-21 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

f---- --
IngestiOn ~al 

I Exposure 

I Area 1. Soil (0' to 10') 1,1-0ichloroethane --- 1,1-0iehloroethane ·-r drcwatory 1.4E-005 4 2E-004 4.3E-004 
2 tE•OOO 
4.9E-003 
1 BE-004 
6.1E-004 
2.6E-003 
5.2E-002 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichlorobenzene 

1, 1,1-Tncinloroethane liver 6.9E-002 
2.2E-O!O 
3.7E-010 

7.7E-009 7.9E-009 1,1,2-Tricinloroethane blood disorders 1.3E-004 
1.5E-008 1.5E-008 1,1,2,2-TatracJnloroethane liver 4.3E-006 

1,2-Dicinlorobenzene CNS 2.0E-005 
1,2-Dichloroethane - 5.1E-008 1.2-Dichloroethane 1.7E-009 4 9E-008 
1,2-Dichloroethene (total) - 1,2-Dichloroethene (total) 
1,2-Dichlonopropane 7.0E-010 - 2.0E-008 2.1E-008 1,2-Dichloropropane 
1,2,4-Trichlorobef!lene - 1,2.4-Trichlorobenzene 
1,3-Dichlonobenzene - 1,3-Dichlorobenzene 
1,4-Dichlonobenzene 5.9E-011 - 1.7E-009 1.7E-009 1,4-Dichlorobenzene 
2-Butanone - 2-Butanone 
2-Methylnaphthalene - 2-Methylnaphthalene 
2-Methylphenol - 2-Methylphenol 
2,4-Dichlorophenol - 2,4-Dichlorophenol 
2,4-Dimethylphenol - 2,4-Dimethylphenol 
4-Methyl-2-pentanone - 4-Methyl-2-pentanone 
4-Methylphenol - 4-Methylphenol 
4,4'-DDT 1.1E-009 - 3.2E-008 3.3E-008 4,4'-DDT 
Acenaphthene - Acenaphthene 
Acetone - Acetone 
Aluminum - Aluminum 
Anthracene - Anthracene 
Antimony - Antimony 
Aroclor-1242 4.9E-008 - 1.4E-006 1.5E-006 Aroclor-1242 
Arodor-1248 6.8E-008 - 2.0E-006 2.0E-006 Aroclor-1248 
Aroclor-1254 9.4E-008 - 3.0E-006 3.1E-006 Arocfor-1254 
Aroclor-1260 2.1E-008 - 6.0E-007 6.2E-007 Aroclor-1260 
Arsenic 2.5E-009 - 7.5E-008 l.SE-008 Arsenic 
Barium - Barium 
Benzene 9.0E-008 - 2.9E-006 3.0E-006 Benzene 
Benzoic Acid - Benzoic Acid 
Benzo(a)anthracene 5.8E-011 - 1.7E-009 1.7E-009 Benzo(a)antllracene 
Benzo(a)pyrene 6.3E-010 - 2.1E-008 2.2E-008 Benzo(a)pyrene 
Benzo(b)fluoranthene 1.3E-010 - 3.9E-009 4.0E-009 Benzo(b)fluoranthene 
Benzo(k)fluoranthene 1.3E-011 - 3.9E-010 4.0E-01 0 Benzo(k)fluoranthene 

fetotoxic 
kidney 
Gl tract 

lowbodywt 
circulatory 

Gl tract 
liver 

Gl tract 
liver 

kidney 
generalized 

liver 
respiratory 
fetotoxic 

ayes 
fetotoxic 

circulatory 
Gltract 

skin 
liver 
liver 
liver 

circulatory 
circulatory 

blood disorders 
Gl tract 

Beryllium - Beryllium kidney 
bis(2-Chloroethyl) ether 5.3E-009 - 1.5E-007 1.6E-007 bis(2-Chloroethyl) ether reproductive 
bis(2-Ethylhe>Cyl)phtllalate 1.7E-008 - 4.9E-007 51E-007 bis(2-Etllylhe>Cyl)phthalate liver 
Butylbenzylphthalate - Butylbenzytphthalate mammary 
Cadmium - Cadmium kidney 
Chlonobenzene - Chlorobenzene liver 
Chlonofo"" B.OE-009 - 1.8E-007 1.9E-007 Chloroform circulatory 
Chromium 3• - Chromium 3• liver 
Chrysene 8.9E-013 - 6.3E-011 6.4E-011 Chrysene liver 

B.BE-005 
1.BE-003 

2.BE-005 
1.9E-006 
UE-005 
S.BE-005 
1.1E-003 
1.6E-005 
9.0E-005 
3.9E-005 
1.2E-003 
2.3E-004 
9.1E-004 
1.2E-005 
4.3E-004 
5.4E-004 
2.4E-007 
1.4E-003 

3.3E-001 

7.7E-004 
1.5E-004 
1.4E-001 
2.1E-007 

5.1E-005 

8.5E-003 
1.6E-004 
9.3E-004 
3.3E-005 
1.4E-002 
3.9E-006 

2 OE•OOO 
4 7E-003 
1 BE-004 
5.9E-004 
2.5E-003 
S.OE-002 

8.1E-004 
5.6E-005 
3 3E-004 
1.8E-003 
3.0E-002 
4.6E-004 
2 6E-003 
1.1E-003 
3.6E-002 
1.0E-002 
2.6E-002 
3.5E-004 
1.6E-002 
1.6E-002 
6.9E-006 
3.9E•OOO 

1.1E+001 

2.3E-002 
4.3E-003 
4.6E•OOO 
6.2E-006 

1.5E-001 

2.5E-001 
4.5E-003 
1.1E•OOO 
3.1E-003 
4.2E-001 
2.8E-002 

B.4E-004 
5.7E-005 
3.4E-004 
1.8E-003 
3.1E-002 
4.8E-004 
VE-003 
1.2E-003 
3.7E-002 
1.1E-002 
2.7E-002 
3.6E-004 
1.6E-002 
1.6E-002 
7.2E-006 
3.9E•OOO 

1.1E•001 

2.4E-002 
4.5E-003 
4.8E•OOO 
6 4E-006 

1.5E-001 

2.5E-001 
4.7E-003 
1.1E•OOO 
3.1E-003 
4.3E-001 
2.8E-002 

cls-1,2-Dichloroethene - cis-1,2-Dichloroethene circulatory 7.9E-003 - 2.3E-001 2.4E-001 
CobaK - CobaK heart B.OE-006 - 2.3E-004 2 4E-004 
Copper - Copper liver 8.7E-005 - 4.2E-003 4 3E-003 
Cyanide (total) - Cyanide (total) tiver 1.2E-005 - 7.1E-004 7.2E-004 
Dibenzoflnn - Dibenzofuran dec growth rate 6.9E-005 - 2.0E-003 2.1 E-003 
Diethytphthalate - Dielhytphthalate lowbodywt 2.0E-006 - 5.7E-005 5.9E-005 
Dirnelhytphthalate - Dimethytphthalate Gl tract 3.9E-007 - 1.1 E-005 1.2E-005 

1 ~========~========~~================~'~Di~-~~n~~~ph~ltha~la~~~~==~======-==~~==~====~==========~========~~Di~-~~~~~~~~lat~-~·======~==~liv~e~r====~~1~.6~E~-004~--~~=====-~====~~4~.9~E=-00==3==~=75~.0=E=-00==3~~ 



Receptor Populatton Trespasser 

11\~;___ A<!QI_§JIO<Ofll 

Table6-1-21 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

~=~~~=~~~~=~--=-=-~=;-;---c==---~~~~

1
~~~~~-~--~c-c=c·---------~~------- __ 

Exposure Carcinogenic Risk ~ Chemical Chemical Non-Carcinogenic Hazard Quotient 
Point 

~~-----~----~----------!~--~::-::------+--_--_,nge_--_sti0_-_"_~1_--_~_,_nt._a_la_fi_on_-_-_Tj__-__ De_rm_a_I_-_~_LI..£~X~T00~o~~'u!!!/ re~----JL,-------,---,--,---,-------L--'T~ar~P0l!!:,m!.'t~~a~~-l!!.'an'!_-_jiL__'n_g_es __ t_ion _____ l--- Inhalation 

Di-n-octylphthalate - I Di-n-octylphthalate I 3.2E-005 
4.4E-003 
6.2E~ 

1.6E-005 
4.8E-OOS 
2.6E-003 
1.5E-003 
9.7E-OOS 

Ethyl Benzene - Ethyl Benzene 
Fluoranthene - Fluoranthene 
Fluorene - Fluorene 
Hexachlorobenzene 4.4E-010 - 1.6E-008 1.6E-008 Hexachlorobenzene 
Hexachlorobutadiene 2.9E-010 - 8.4E-009 8.7E-009 Hexachlorobutadiene 
Iran - Iron 
lsophorane 1 3E-010 - 3.8E-009 3.9E-009 lsophorane 
Lead - Lead 
Manganese - Manganese 
Mercury - Mercury 
Methylene Chloride 2.0E-009 - 1.1 E-007 1.1 E-007 Methylene Chloride 
m,p-xylene - m,p-xylene 
Naphthalene - Naphthalene 
Nickel - Nickel 
ortha-xylene - ortho-xylene 
Pentachlorophenol UE-009 - 3.2E-008 3.3E-008 Pentachlorophenol 
Phenol - Phenol 
Pyrene - ~rene 
Selenium - Selenium 
Silver - Silver 
Styrene - Styrene 
Tetrachloraethene 2.0E-007 - 5.8E~ 6.0E~ Tetrachloroethene 
Toluene - Toluene 
Trichloroethane 1.4E-008 - 4.3E-007 4.4E-007 Trichloraethene 
Vanadium - Vanadium 
Xylenes (total) - Xylenes (tolal) 
Zinc - Zinc 

liver 

kidney 
skeletal 

liver 
low bodywt 

kidney 
CNS 

kidney 
low body wt 

liver 

fetotoxic 
circulatory 
lowbodywt 

fetotoxic 
liver 
liver 
liver 
liver 
skin 
liver 

liver 
~ver 

liver 
circulatory 
tetotoxic 
thynoid 

3.8E-003 

6.2E-004 
1.8E-004 
1.5E-003 
2.6E-005 
3.6E-005 
4.3E-005 
2.1E~ 

1.3E-005 
5.7E~ 

2.2E-005 
3.0E-005 
S.SE-002 
6.6E-002 
3.1E-002 
UE-004 
8.2E-004 
S.OE-005 

~5~.8~E~-00~7-~----~-~1~.7~E~-00~5-~~1~-B~E~-00~5-~~------~(t~o~~)~-----~~7.~5E~-00~1~-+-~--~-f-------+---------ll-----------"(total) 
1, 1-0ichloroethane - - 1. 1-0ichloroe!hane kidney 

liver 
1.0E-005 
2.7E-004 

AIR Area 1, Soil (0' to 10' 
1,1,1-Trichloraethene - - 1,1,1-Trichloraethane 
1, 1,2· Trichloroethane - 1.8E-010 - 1.8E-010 1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane - 2.7E-010 - 2.7E-010 1,1,2,2-Tetrachloroe!hane 
1 .2-0ichtorabenzene - - 1,2-0ichlorobenzene 
1,2-0ichtoraethane - 1.2E-009 - 1.2E-009 1,2-Dichloroethane 
1 ,2-0ichloraethene (total) - - 1 ,2-Dichloroethene (total) 
1,2-Dichloropropane - - 1 ,2-Dichloropropane 
1,2,4-Trichlorobenzene - - 1,2,4-TrichkKobenzane 
1,3-0ichlorobenzene - - 1,3-0ichlorobenzene 
1 ,4-{)k:hlorobanzene - 9.4E-011 - 9.4E-011 1 ,4-0ichlorobenzene 
2-Butanone - - 2-Butanone 
2-Hexanone - - 2-Hexanone 
2--Me!hylnaphthalene - - 2--Methylnaphthalene 
2--Melhylphencl - - 2-Melhy/phenol 
2,4-0ic:htorophen - - 2,4-0ich/orophenol 
2,4--0imethytphen - - 2,4-0imethytphano 
2,4--0inttrotolue - - 2,4--0inllrololuen 
2,4,5-Tr1chiorophen01 - - 2,4,5-Trichlorophenol 
2,6-Dinitrotoluen - - 2,6-0initrotoluen 
3,3'--0ichlorobenzine - - 3,3'-0ichlorabenzldlne 

Nver 
Aver 

low body weight 

circulatory 

rover 
respiratory 

rover 
CNS 
CNS 

CNS 

2.2E-004 
1.3E-003 

3.1 E-003 
1.1E~ 

4.8E-010 
2.6E~ 

1.9E-009 
UE-003 

2.1E-004 

Dermal 

9.3E-004 
1.4E-001 
1.8E-004 
4.5E-004 
1.7E-003 
7.SE-002 
4.2E-002 
2.8E-003 

1.1E-001 

3.3E-002 
5 SE-003 
4.4E-002 
1.SE-002 
1.2E-003 
1.2E-003 
5.9E-OOS 
3.7E-004 
1.6E-004 
3.0E-003 
B.SE-004 
1.6E+OOO 
1.9E+OOO 
9.0E-001 
3.2E-003 
2.6E-002 
4.8E-003 
2.8E+001 

1 
[ 

I. T~i 
. ·!:_:: ~~~ 

1.4E-001 
1.9E-004 
4 7E-004 
1 BE-003 
7 BE-002 
4.4E-002 
2.9E-003 

1.1 E-001 

3 3E-002 
6.0E-003 
4.5E-002 
1.5E-002 
1.2E-003 
1 3E-003 
61E-005 
3.9E-004 
1.7E-004 
3 OE-003 
S.SE-004 
1.6E+OOO 
2.0E+OOO 
9.3E-001 
3.3E-003 
2 7E-002 
4.9E-003 
2 9E+001 

1.0E-005 
2.7E-004 

2.2E-004 
1.3E-003 

3.1E-003 
UE~ 

4.8E-010 

2.6E~ 

1.9E-009 
1.4E-003 

2.1E-004 4--Me!hyt.2..pentanone - - 4--Me!hyl-2-pentanone 

~======~======~========~~4--M~~~~~====~==~-==~========~==~-==~~======~~4--M~~~~~~~====~========~==~-~=-=-~-======~==~-~==~~-==~ 

( ( 



1
--~- -- ~ 
Scenano Ttmeframe Future I~~~ ptor Populalton Trespasser 

l;:~gr Age __M~te~_________::_ 

Table 6-1-21 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk ---- I[ ,_-,ca-1 -~ 
inhalation -~ [ Dermal ~~Total ---j 

~ _ ~X!JOSure_j 

I ~~ ~ ~~ ~ ~ Non~arcinogen~c Hazard Quotient 

_ _La~~~~~:II~estion _I Inhalation ~rmal ] 

I 

liver 

respiratory 
fetotoxic 

blood disorders 

respiratory 

liver 

liver 
liver 

nespiratory 

nespiratory 

2.9E-006 
8.2E.003 

20E.007 

1.3E-Q10 
4.7E-004 
1.7E.001 

5.0E.005 

ExfJ(lsure ~~ 

2.9E-006 
8.2E-003 

2.0E.007 

1.3E.010 
4.7E.Q04 
1 7E.001 

5.0E.005 



Cl 
Exposure 
Medium 

_ _L___ __ _ 

Exposure 
Point 

Chemical 

Fluorene 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexane, n-
lndeno( 1 ,2,3-cd)pyrene 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xytene 
Naphthalene 
Nickel 
N-Nitrosodiphenylamine 
ortho-xytene 
Pentachlorophenol 
Phenanthrene 
Phenol 

Phthalic anhydride 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
Trichloroethene 
Vanedium 
Vinyl Chloride 
Xytenes (total) 
Zinc 

(total\ 

Table 6-1-21 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

,-

1- -· Ingestion __ I 

Carcinogenic Risk 

Inhalation ] __ ~rmal 

Non-Carcinogenic Hazard Quotient 

Dermal 
-~ ~emical -T--TOtal -I - -~P-nm_a_ry--~-~-n-ge_s_ti_on-~--ln-h--a-la-tio_n __ l_ 

j Exp<>sure I ----- --------'-----'T"'a,rra "'e"-t o,,,_,rra .,,a,_,n_,_ ___ - _I - -

11 

r- r~li 
_____ __L __ -"E"'x"'po~s~ur~ ]

1

, 

3.3E-{)15 
5.4E-{)18 
5.2E-{)18 
9.1E-{)17 
43E-{)15 

2.6E-009 

3.4E-{)10 

8.3E-{)10 

2.6E-{)11 

33E-{)15 
5.4E-{)18 
52E-{)18 
91E-{)17 
4.3E-{)15 

2.6E-009 

3.4E-{)10 

8.3E-{)10 

2.6E-{)11 

2.2E-008 
Total Risk Across Subsuoface Soil C 1.8E-{)05 I 

Total Risk Across AR Media and All Exposure Routes [ Reserved I 

( 

Fluorene 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobu1adiene 
Hexane. n. 
lndeno( 1 ,2,3-cd)pyrene 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xytene 
Naphthalene 
Nickel 
N-Nitrosodiphenylamine 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthelic anhydride 
Pyrene 
Selenium 
Silver 
Styrene 
T etrachloroe!hene 
ThaHium 
Toluene 
Trichloroethene 
Vanedium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

Ctotall 

I 

liver 
kidney 

respiratory 
CNS 

respiratory 

circulatory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

6.6E-009 = I 66E-{)09 !. 

5.4E-{)05 
5.0E-{)08 
2.6E-{)04 

1.9E-{)03 

5.7E-{)06 
1 7E-{)04 

7.4E-{)04 

1.9E-{)01 

5.4E-{)05 
5 OE-{)08 
2 6E-{)04 

1.9E-{)03 

5 7E-{)06 
1 7E-{)04 

7.4E-{)04 

- 1.9E-001 
Total Hazard Index Across Subsurface Soil I 2.9E+001 I 

Total Kidney HI. 
Total Skin HI: 

Total Thyroid HI: 
Total Liver HI: 

Total Circulatory System HI: 
Total CNS HI: 

Total Fetotoxic HI· 
Total Gl Tract HI: 

Total Respiratory HI: 
Total Eyes HI. 

Total Reproductive HI: 
Total Mammary HI: 

Total Adrenal HI: 
Total Heart HI: 

Total Skeletal System HI: 
Total Thyroid HI· 

Total Blood Disorders HI: 

( 

I 1.4E+OOO I 
C4.DE+OOO-:l 
L.~.JlE:003 -~ 
C:1l!E+OOC ] 
[_ 7.6E-001 -] 
C3llE--003 -~ 
1_80~ 
CiJ~_,go:::::LJ 
LIIDJO:LJ 
I 3.6E-{)04 J 
r---o.oE•ooo 1 

I 4 7E-{)03 J 
I --0 OE+OOO _ _:::] 

I 2.4E-{)04 I 
I -41E-004-:l 
C:::::49E-003 ~ 
c~~E·_()()()~ 
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I 
Medium 

Scena~~ Timefr;~e:- ~ = TFruetu
5

preasser -_ ]] 
Receptor Population: 

Receptor Age: Ad()l_escent _ 

------- ~=~,..------- ----====------T--
Exposure 

Medium 

Exposure 

Point 

Chemical 

3.9E-007 

1.4E-006 

9.5E-OOB 

7.7E-009 

5.2E-013 

Table 6-1-22 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

-----r·· 
Chemical Non-Carcinogenic Hazard Quotient 

1.7E-006 2.1E-006 

9.9E-006 1.1E-005 

1.3E-007 2.3E-007 

3.4E-008 4.2E-008 

2.4E-012 2.9E-012 

Aluminum 

Aroclor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bis(2-Ethyfhexyt)phthalate 

Butylbenzylphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Di-n-butylphthalate 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 

circulatory system 

liver 

liver 

circulatory system 

NA 

kidney 

liver 

mammary 

kidney 

circulatory system 

liver 

liver 

CNS 

4.3E-001 

2.5E-003 

5.0E-004 

8.1E-005 

3.3E-004 

4.1E-007 

6.6E-004 

1.0E-007 

3.6E-003 

3.1 E-004 

B.SE-007 

7.9E-003 

kidney 5. 5E-003 

low body weight 

liver 1.6E-007 

liver 7.6E-009 

circulatory system 4.5E-004 

______ thyroid ____ _ 1.9E-004 

3.0E+OOO 3.4E+OOO 

3.5E-003 S.OE-003 

2.2E-004 7.2E-004 

3.6E-003 3.7E-003 

1.5E-003 1.BE-003 

1.BE-006 2.2E-006 

1.2E-001 1.2E-001 

4.7E-007 5.7E-007 

1.6E-002 1.9E-002 

2.3E-004 5.3E-004 

3.9E-006 4.BE-006 

3.5E-003 1.1E-002 

S.SE-003 

7.1E-007 B.7E-007 

3.3E-008 4.1 E-008 

2.0E-004 6.5E-004 

2.8E-004 4.8E-004 

(Total) 1.9E-006 1.2E-005 1.4E-005 _ (Total) 4.6E-001 3.1E+OOO _ ~,6E+OOO 

Total Risk Across Sediments j~------u Total Hazard Index Across All Exposure Routes lD.:...SE+OOO J 

Total Circulatory System HI = 

Total Thyroid HI= 

Total Kidney HI = 

Total Liver HI = 



[ 

: -- - - -==--- .~==== ll Scenano T1meframe Future 

Receptor Population. Trespa.sser .. 
Receptor Age _}\dofE!scent 

File· TRS1CT WK4 
~-------------

I ·----r-----
Medium Exposure Exposure Chemical 

Medium Point 

Sediment I Sediment TRre Pond 

Area 1 Aluminum 

Aroclor-1248 

Aroclor-1254 

Arsenic 

Barium 

Beryllium 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Copper 

Di-n-butylphthalate 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Toluene 

Vanadium 

Zinc 

(Total) 

Ingestion 

8.6E-009 

3.2E-008 

2.1E-009 

1.7E-010 

1.1E-014 

----- --------
4.3E-008 

Table 6-1-23 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

-· -----

~J 
--T--

Noo-C•-~io "'""" Ooo<ioo< ~ Carcinogenic Risk Chemical 

--~nT-- -~! Derr;;~;~l- Total Inhalation Dermal Primary Ingestion Inhalation 

Exposure I Target Organ Exposure 
--

l 
-

Aluminum circulatory system 6.4E-004 9.2E-005 7.3E-004 

1.2E-008 2.1E-OOB Aroclor-1248 liver 

7.2E-008 1.0E-007 Aroclor-1254 liver 1.1 E-001 2.5E-001 3.6E-001 

9.6E-010 3.1E-009 Arsenic circulatory system 6.6E-004 2.9E-004 9.5E-004 

Barium NA 1.3E-004 1.9E-005 1.5E-004 

Beryllium kidney 2.1E-005 3.0E-004 3.2E-004 

2.5E-010 4.2E-010 bis(2-Ethylhexyl)phthalate liver 8.5E-005 1.2E-004 2.1E-004 

Butytbenzylphthalate mammary 1.0E-007 1.5E-007 2.6E-007 

Cadmium kidney 1.7E-004 9.8E-003 1.0E-002 

1.7E-014 2.9E-014 Chloroform circulatory system 2.6E-008 3.9E-008 6.6E-008 

Chromium (total) 9.2E-004 1.3E-003 2.2E-003 

Copper liver B.OE-005 1.9E-005 9.9E-005 

Di-n-butytphthalate liver 2.2E-007 3.3E-007 5.5E-007 

Iron 2.1E-003 3.0E-004 2.3E-003 

Lead CNS 

Manganese kidney 1.4E-003 1.4E-003 

Mercury low body weight 

Phenol liver 4.2E-008 B.OE-008 1.0E-007 

Toluene liver 2.0E-009 2.8E-009 4.8E-009 

Vanadium circulatory system 1.2E-004 1.7E-005 1.3E-004 

Zinc ----- _!h~~d __ S.OE-005 2.4E-005 7.4E-005 
------------ --------- --· ---- ------------ ------

8.6E-008 1.3E-007 (Total) 1.2E-001 2.6E-001 3.8E-001 

Total Risk Across Sediments I 1.3E-007 I Total Hazard Index Across All Exposure Routes I 3.8E-001 I 

( 

Total Circulatory System HI = 

Total Thyroid HI= 

Total Kidney HI = 

Total Liver HI = 

( 

I 1.8E-003 I 
I 7.4E-005 I 
I 1.2E-002 I 
[~E::QQ.1_j 



Area 1 Acetone 

Numlnum 

Ammonia 

Aroclor-1248 

Cadmium 

Chromium (total) 

Copper 

Dichloroethane, 1,1-

Dichloroethene, 1,2-

lron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc 

1.BE-OOB 

Table 6-1-24 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

Acetone 

Aluminum 

5.2E-006 5.2E-006 

fetotoxic 

circulatory system 

kidney 

liver 

kidney 

liver 

Ammonia 

Aroclor-1248 

Cadmium 

Chromium (total) 

Copper 

Dichloroethane. 1 ,1-

Dichloroelhene. 1,2-

circulatory system 

lron 

lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc 

fetotoxic 

CNS 

kidney 

liver 

fetotoxic 

thyroid 

6.6E-006 S.OE-007 7.1E-006 

1.3E-004 1.1E-005 1.4E-004 

1.9E-004 3.3E-004 5.2E-004 

3.6E-003 3.2E-003 6.BE-003 

7.2E-005 1.1E-005 8.3E-005 

2.6E-006 2.8E-006 5.4E-006 

1.5E-005 1.7E-005 3.2E-005 

3.7E-004 3.3E-005 4.1E-004 

5.4E-005 4.8E-006 5.9E-005 

7.2E-006 9.1E-007 8.1E-006 

3.3E-004 3.3E-004 

2.7E-005 4.7E-006 3.1E-005 

_-_-_-_-_-_-___ (Tota"'l ~~~=-= 4.8E-003 
Total Hazard Index Across. Surface Water I [ B.SE-003 ] 

Total Circulatory System HI = 

T otalliver HI = 

Total Kidney HI= 

Total F etotoxic HI = 

Total Receptor Risk Across Nl Media lC=.I.BC _ j Total Receptor Hazard Index Across Nl Media c __ TBC~-:u 



[ Scenario Timef~ra=m~e-: ---"'F-eu-1,-,-uer-e~~~,_--~-=-·~cc __ J Receptor Population: Trespasser 

Rece_ptor Age: Adolescent 
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Table 6-1-25 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

---
l 1 

[~m 
- ~==;====-------'--=c..=.=-c= 

Ex;:l~-Chem~l L~_ 
I 

Exposure 

Medium 

-------
I I 

=~11 . ==~========~===~ 
Water Surface Water Fire Pond 

Area 1 Acetone 

Aluminum 

Ammonia 

Aroclor-1248 

Cadmium 

Chromium (total) 

Copper 

Dichloroethane, 1,1-

Dichloroethene, 1,2-

lron 

Lead 

Manganese 

2-Butanone 

Nitrate/Nitrite 

Zinc 

(Total) 

=To be calcutated. This value wil be a total risk for Future CT Trespassers In Area 1. 

Carcinogenic Risk 

Ingestion Jlnh;lati.,:;-

I 
Dermal 

I 
Total 

- Exposur~ 
---

T I 

3.9E-010 1.3E-007 1.3E-007 

--- ---------- ----------- -------------
3.9E-010 1.3E-007 1.3E-007 

Total Risk Across Surface Water Lt.3!@LJ 

Total Receptor Risk Across All Media L'II==T='B='C'====.ill 

( 

Non-Carcinogenic Hazard Quotient 

J I 
lnhalatiTermal Primary Ingestion 

:r_a_!llet Organ 

1 T 
Acetone fetotoxic 1.6E-006 1.2E-007 

Aluminum circulatory system 3.1E-005 2.3E-006 

Ammonia kidney 

Aroclor-1248 liver 

Cadmium kidney 4.7E-005 6.8E-005 

Chromium (total) 9.1E-004 B.SE-004 

Copper ~ver 1.8E-005 2.2E-006 

Oichloroethane, 1 , 1- circulatory system 6.6E-007 7.2E-007 

Dlchloroelhene, 1,2- fetotoxic 3.6E-006 4.4E-006 

Iron 9.3E-005 6.7E-006 

Lead CNS 

Manganese kidney 1.4E-005 9.8E-007 

2-Butanone liver 1.8E-006 2.2E-007 

Nitrate/Nitrite fetotoxic 8.2E-005 

Zinc ___ lh~<l_ _____ 6.7E-006 9.6E-007 ----------- --- ----- -----
fTotall 1.2E-003 7.4E-004 

Total Hazard Index Across Surface Water 

Total Circulatory System HI = 

Total Liver HI = 

Total Kidney HI= 

Total Fetotoxic HI = 

Total Receptor Hazard Index Across All Media 

[-- --Total 

Exposure 

I 
1.8E-006 

3.4E-005 

1.2E-004 

1.6E-003 

2.0E-005 

1.4E-006 

8.1E-006 

1.0E-004 

1.5E-005 

2.0E-006 

B.2E-005 

7.6E-006 

1.9E-003 

LLJ.9E-003 I 

( 



oo-T,;;e-•am_e_c,-.,.-,-t!F,-t-,.e -l 
or Population UTJiity Worker 

~~~-- ___ --~_4_UII ====-.----

Table 6-2-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

[ , __ --b~]- .:1·:~ ~- "~T _ , .. ~ ~,::;;._1 ,.~::r7~~,;-··~ 1 ~)1 
--= ------ ·r: -~ -~ioce'tO'haccne===,- 1- cuculoto,Y - 1 -004 --- --- --- - 7.4£-0~ t.sE-003 

1 , 1-0ichloroethane 
1,1, 1-Trtchloroethane 

1 , 1,2,2-Tetrachloroethane 

1.2-0ichlorobenzene 

1 ,2-Dichloroethane 

1,2-Dichloroethene (total) 

1 ,2-0ichloropropane 

1,2,4-Trichtorobenzene 

1 ,4-0ichlorobenzene 

2-Butanone 

2-Hexanone 
2-Methylnaphthalene 

2-Methylphenol 

2.4-Cllmelhytphenol 

2,6-Dinltrotoluene 

4-Methyt-2-pentanone 

4-Methylphenol 
4,4·-ooo 
4,4'-DOE 

4,4'-00T 

Acenaphthene 

Acetone 

Ak:h1n 
alpha-BHC 

Aluminum 
Anthracene 

Antimony 
Aroclor-1248 

Arodor-12§.4 

Arodor-1260 

Aesenic 

Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(k)fluoranthene 

Benzyt Alcohol 
BeryiUum 

bola-BHC 

bls(2-Chtoroethyl) other 

bls(2-Eihylhexyl)phlhalale 

Butylbenzytphlhalate 

Cd'nlum 
Chloroform 

Chromlum3+ 

Chlysene 

cis-1,2-DI<:htoroethene 

Cobon 

Copper 
DibenZofuran 
Oielhytphlhatate 

Dimothytphlholate 

Di-M>utylphlhalate 

Di-n-oclyfphlhalllo 

Ethyl Benzene 

Fluofllnthene 

Fluontne 

Hexadllorobuladlene 

2.9E-009 

6.6E-007 

7.4E-006 

8.8E-009 

3.2E-007 

1.2E-007 

2.3E-007 

S.JE-005 
8 4E-007 

2.9E-005 
2.7E-003 

4.7E.ooe 

1.1E-006 

7.9E-007 

HE.ooe 

1.8E.ooe 

1.6E-007 

5.8E-007 

UE-005 

1.3E-005 

3.4E-007 

1.1E-008 

2.9E-008 

1, 1,1-Trichloroethane liver 3. 7E-003 1 8E-001 1. 9E-001 

2.1E-007 2.1E-007 1,1.2.2-Tetrachloroethane liver 6.8E-007 4.9E-005 4.9E-005 

3.3E-005 

3.7E-000 

UE-007 

1.6E-005 

6.1E-006 

1.2E-005 

2 7E-003 

4.2E-005 

UE-003 
1.4E-001 

2.5E-004 

6.3E-005 

4 OE-005 

2.6E·004 

7.6E-005 

HE-006 

2.9E-005 

2.5E-003 

6.5E-004 

UE-005 

UE-006 

1.5E-006 

1,2-0ichlorobenzene CNS 2.6E-003 1.3E-001 1.4E-001 

3.4E-005 1,2-Dichloroethane fetotoxic 6.8E-OQ.4 3 4E-002 3 SE-002 

3.6E-006 

4.5E-007 

1 6E-005 

6.2E-006 

t.2E-005 

2 7E-003 

OE-005 

1 7E-003 

UE-001 

2.5E-004 

6.4E-005 

4.1E-005 

2.7E-004 

ME-005 

8.0E-006 

3.0E-005 

2.5E-003 

6.7E-004 

UE-005 

UE-006 

1.5E-006 

1,2-0ichloroethene (total) ktdney 4 JE-003 2.1E-001 2.2E-001 

1.2-Dichloropropane Gltrad 

1,2,4--Trichlorobenzene low body wt 

1 ,4-0ichlorobenzene Gl tract 

2-Butanone 

2-Hexanone 
2-Methylnaphthalene 

2-MethY'phenol 

2.4-0imethylphenol 

2.6-Dinttrotoluene 
4-Methyl-2-pentanone 

4-Mothylphonol 

4,4'-000 

4,4'-00E 

4,4'-0DT 

Acenaptrthene 
Acetone 

Aldrin 
alpha-BHC 

Aluminum 
Anthracene 

Antimony 
Arodor-1248 

Aroclor-1254 
Arodor-1260 

Arsenic 
Bal1um 
Benzene 
BenzcMcAdd 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo{k)fluoranthene 

Benzyt Alcohot 

Beryllium 

bola-BHC 

bls(2-Chloroethyl) ether 

bls(2-E1hythexyl)phlhalolo 

Butylbenzytphlhalate 

Cadmium 

Chloroform 

Chromium 3+ 

Chrysane 

cls-1,2-0iclltoroethene 

cooan 
Copper 

Oibenzofu111n 
Olethytphlhaloto 

Dlmelhytphlholote 

01-n-bulylphlholate 

01-n-oclytphlhalate 

Ethyt Benzene 
Fluonmthene 

Fluorene 
HexachkHObutadiene 

liver 
CNS 

Gltrad 
liver 

generalized 

liver 

respiratory 
liver 
liver 

fetotoxlc 
eyes 

fetotoxic 
liver 

liver 

circulatory 
Gltrad 

skln 
liver 

liver 
drculatory 
circulatory 

btood disorders 

Gltrad 

CNS 
kidney 
liver 

reproductive 
liver 

mammary 
kidney 

circulatory 
liver 
liver 

circulatory 
heert 

liver 
dec growth rat 

low body wt 

Gltracl 

liver 

liver 
kkiney 
skefet:al 

low body wt 

1.1E-003 

3.4E-005 

6.5E-003 

2 BE-003 
2.9E-002 

2.7E-003 

5 OE-003 

5.1E-003 

4.1E-002 

3.8E-003 

2.8E-004 

HE-002 

2.9E-00t 

9.3E-003 

4.9E-006 

4.6E-001 

2.0E+OOO 

2.9E-002 

4.3E-002 
3 SE-002 

6.8E-005 

1.3E-004 

1.9E-004 

1.3E-001 

HE-003 

1.2E-001 

1.8E-002 

1.1E-003 

2.8E-005 

6.2E-004 

3.7E-002 

7.0E-004 

9.0E-005 

2.9E-005 

UE-003 

7.3E-004 

7.7E-003 

1.2E-004 

5.1E-004 

5.2E-Q()_3 

5.7E-002 

UE-003 

4 SE-001 

1.3E-001 

1.5E+OOO 

1 -4E-001 

2.5E-001 

2.6E-00t 

3 1E+OOO 

1.9E-00t 

1.-4E-002 

8.7E-001 

1.SE+001 

4.7E-001 

2.5E-004 
2.3E+003 

1.1E+002 

1.5E+OOO 
2.2E+OOO 

2.0E+OOO 

HE-003 

8 4E-003 

9 BE-001 

6.SE+OOO 

UE-001 

2.4E+002 

6.3E-001 

1.4E+001 

1.3E-003 

3.1E-002 

3.1E+OOO 

3.5E-002 

4.5E-003 

1.5E-003 

2.3E-001 

3.7E-002 

4.2E-00t 

5.8E-003 

2.6E-002 

-=-=="'== _ 2.6E-001 

5.8E-002 

1 BE-003 

-4.6E-001 

t.3E-001 
1.5E+OOO 

1 -4E-001 

2.5E-001 

2.6E-001 
3.2E+OOO 

2.0E-00t 

1 -4E-002 

8.8E-001 

1.5E+001 

-4.8E-001 

2.5E-004 

2.3E+003 

1.2E+002 

1.6E+OOO 

2 2E+OOO 
2.1E+OOO 

3.5E-003 

8.6E-003 

9.8E-001 

6.7E+OOO 

12E-001 

2.4E+002 

8.5E-00t 

1.4E+001 

1.3E-003 

3.2E-002 

3.2E+OOO 

3.8E-002 

4.6E-003 

1.5E-003 

2.3E-00t 

3.8E-002 

4.3E-001 

5.9E-003 

2 SE-002 

--~E-001 -:: 
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Medium Exposure Exposure 
Med•um Point 

AIR Area 2. SoH (2' 1o 10) 
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( 

Table 6-2-1 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

··- •-· := IC"_:_ -, [-, __ T_; Carcinogenic Risk 

__ _ __ Ingestion __ J __ Inhalation Dermal Total l EXf>OSU'~ _ _j 
lndeno(1,2,3·cd)pyrene 4.1E-oo7 2.1E-()()5 2.1E-005 lndeno(1.2,3-cd)pyrene I 
'""' Iron 
'sopt\Orone 6.9E-oo7 3.5E-005 3 5E-oo5 lsophorone 
lead Lead 
Manganese Manganese 
Mercury Mercury 
Methytene Chloride 2.1E-()()7 1.9E-005 1.9E-005 Methytene Chloride 
m,P"'xytene m,p-xylene 
Naphthalene Naphthalene 
Nid<el Nid<el 
orl~xytene ort~xylene 

Pentachlorophenol 3.0E-D06 1.SE-oo4 1.6E-004 Pentachlorophenol 
Phenol Phenol 
PyTene Pyrene 
Selenium Selenium 
Silver Silver 
Styrene Slyrene 
Tetrachloroelhene UE-()()5 9.3E-oo4 9.SE-oo4 T etrachloroethene 
Thal11um Thatlium 
Toluene Toluene 
Trichloroet.hene 1.5E-oo6 s.OE-oos 8.1E-()()5 Trtchtoroethene 
Vanadium Vanadium 
Vinyl Chloride 8.4E-008 4.2E-oo6 4.3E-D06 Vinyl Chlorid-e 
Xylenes (total) Xylenes (tolar) 
Zinc Zinc 

OotaQ 
··3::!E.:003 ___ ---- i iie-OOi. 1.sE:ooi OolaQ 

1, 1-Dk:hloroethane 1,1-Dichloroethane 
1,1-Dichloroelhene 1 , 1-Di<:hloroelhene 
1.1.1-Trichloroethane 1, 1 ,1-Trichloroethane 
1.1,2-Trichloroethane 6.9E-D08 8.9E-008 1,1,2-Trichloroethane 
1,1,2.2-Tetr.chloroelhane 2.4E-()()8 2.4E-008 1,1,2,2-Tetrachloroethane 
1,2-Dichlorobenzene 1,2·0tehlorobenzene 
1.2--0ichloroethane 7.9E-oo6 7.9E-006 1.2-Di<:hloroelhane 
1.2-Dichloroelhene OotaQ 1,2-Dichloroetllene ootaQ 

1,2-0ichloropropane 1,2-0I~ne 

1 ,2,.t-TrtchkM"obenzene 1,2,4-Trichlorobenzene 

1 ,.t-Ok:hlombenzene 7.2E-006 7.2E-D08 1,4-0ichlorobenzene 

2-Butanone 2-Butanone 
2-Hexanone 2-Hexanone 
2-Methylnaphthalene 2--hylnaphlhalene 

2-MOihylphenol 2--hylphenol 
2,4-Dimethylphenol 2, 4-Dimelhylphenol 

2.~n"rololuene 2,&-0inllrololuene 
4-Melhyl-2-penlanone 4-Methyl-2-penlanone 

4-Methylphenol 4-Methylphenol 
4,4'-000 4,4'-000 

4,4'-DOE 4,4'-DOE 

4,4'-0DT 1.3E-oo6 1.3E-D08 4,4'-0DT 

Acenaphthene Acenaphthene 
Acetone Acetone 

Aldrin 2.9E-D06 2.9E-006 Aldrin 

alpha-BHC 4.8E-oo6 UE-D08 alpha-BHC 

Anthracene Anthracene 

Antimony Anllmony 

Atoclor-1242 3.2E-oo7 3.2E-007 Atoclor-1242 

Atoclor-1248 1.3E-ooS 1.3E-005 Atoclor-1248 

Atoclor-1254 1.7E-D06 1.7E-D06 Atoclor -1254 

Atoclor-12110 1.3E-oo4 1.3E-004 Atoclor-12110 - 2.5E-D06 2.5E-D06 Anenlc 

Barium Barium 

( 

--~~~-

11 Non-Carcinogenic Hazard Quotient 
ij 

Primary -r Ingestion J Inhalation Dermal l----rotal i. 
Ta~et O!Jlan ___ .E:~sure J 

7.2E-002 3.6E+OOO 3.7E+OOO 
kldney 1.0E-D02 5 1E-()01 5.2E-001 
CNS 

kidney 2.3E-002 1.1E+OOO 1.2E+OOO 
kM body wt 

liver 1.3E-003 1.2E-001 1 2E-()()1 
retotoxlc 2.8E-D06 1 5E-004 1.6E-oo4 

circulatory 2.8E-()()2 1.4E+OOO 1.4E+OOO 
tow body wt 3.1E-()()3 3.1E+OOO 3.1E+OOO 

letotoxic UE-D06 7.9E-005 B.OE-005 
liver 2.4E-003 1.2E-001 1 2E-()()1 
liver 3.2E-oo4 1.6E-002 1 6E-oo2 
liver 3.0E-oo4 I.SE-002 1.SE-oo2 
liver UE-003 9 4E·002 9.6E-()()2 
skin 7.9E-()()3 1.9E+OOO 1.9E+OOO 
liver 2.9E-oo4 1 5E-Q02 1.5E-oo2 
liver UE-()()2 5.0E+OOO 5.1E+OOO 

2.3E-002 1.2E+OOO 1 2E+OOO 
liver 7.3E-oo3 3 7E-()()1 3.8E-001 
liver 8.8E-oo2 3.4E+OOO 3.4E+OOO 

circulatory 2.0E-oo3 9.9E-002 1.0E-oo1 
liver 

retotoxic 2.0E-003 1.1E-001 1 2E-oo1 
1hyroid 3.1E-()()2 5.2E+OOO 5.3E+OOO --- 3:ie+ooo-- 2.8E+003 .... --2·.ee+ooJ 
kidney 5.1E-Q03 5.1E-()()3 

Uver 3.0E-003 3.DE-oo3 
Uver 
liver 

low body welghl 5.4E-()()2 5.4E-()()2 
cJrculatory UE-001 1 7E-oo1 

9.2E-()()2 9.2E-002 
liver 4.9E-004 4.9E-004 
liver 4.0E-005 • oe-oos 
CNS 8.4E-004 6 4E-004 
CNS 1.6E+OOO 1.6E+OOO 

CNS 3.2E-002 3.ZE-002 

tlver 

resplrolory 

fetotoxtc 1.1E+OOO l.c1E+OOO 

( 



II 
sCen•no .Timetr~~ -CUrrenliFul.ure 
Recepto1 Populabon Utility Worker 

~~~ ~ -"=AdUlt --- _ -= 

Table 6-2-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

~~- [_ "-' l q~--'" ... ij:':. 
Benzene 8.1E-006 

Benzoic Acid 
Benzo(a)anthracene 

Benzo{a)pyrene 

Benzo(b)fluoranthene 

Benzo(g.h.i)perylene 

Benzo(k)fluoranthene 

Benzyl Alcohol 

Beryllium 

beta-BHC 

bis{2-Chloroethyl) ether 

bis(2-EihylhexyQphlhalale 
Butylbenzylphthalate 

Cadmium 

Chlorobenzene 

Chtorofonn 

Chromium 3+ 

Chromium 6+ 

Chrysene 

ds-1,2-Dichloroethene 

Goban 
Copper 
Oibenzofuran 

Oibenzo(a,h)anthracene 

Oiethylphthalate 

Oimethylphthalate 

Ot-n-butyfphthalate 

Oi-n-oclylphlhalale 

Ethyl Benzene 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexane. n

lndeno(1,2,3-cd)pyrene 

lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 

m.~xylene 

Naphthalene 

Nickel 

N-NI1rosocflphenyfamine 

orthtrxylene 

Pentachlorophenol 

Phenanthrene 

Phenol 
Pyrone 

Setenlum 

Silver 

Styrene 

TetrachkH'oethene 

Thallium 

Toluene 

T rk:htoroethene 

Vanadium 

Vln Chloride 

1. lE-007 

6.5E-008 
3.2E-008 
3.7E-005 
6.2E-007 

1.BE-005 

2.9E-005 

2.0E-004 

2 BE-008 
9.2E-008 

5.4E-007 

4.9E-006 

4.UE-006 

8.1E-006 

1 1E-007 

6.5E-008 
3.2E-008 
3.7E-005 
6.2E-007 

1.6E-005 

2.9E-005 

2 OE-00. 

2.8E-008 
9.2E-008 

5.4E-007 

4.9E-006 

4 9E-006 

Benzene 

Benzoic Acid 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzyl Alcohol 

Beryllium 

beta·BHC 

bis(2·Chloroethyl) ether 

bis(2-Eihylhexyl)phlhalale 
Butylbenzytphthalate 

Cadmium 

Chlorobenzene 
Chloroform 

Chromium 3+ 

Chromium 6+ 

Chrysene 

cis-1 ,2·Dichloroethene 

Cobalt 
Copper 
Olbenzofuran 

Oibenzo(a.h)anthracene 

Oielhylph!halale 

Dimethylphthalate 

[)i..n-butylphthalate 

Ql.n-octytptrthalate 

Ethyl BeiUene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobuladiene 

Hexane, n-
lndeno(1 ,2,3--cd)pyrene 

lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 

m,p.xytene 

Naphthalene 

Nickel 
N-Nitrosodiphenylamine 

ortho.xytene 

Pentachlorophenol 

Phenanthrene 

Phenol 
Pyrone 

Selenium 

Sltver 

S!yrene 

Tetrachloroethene 

Thallium 

Toluene 

Trichk>roethene 

I Non-Carcinogenic Hazaro Quollenl 

~~~:~~;an -,~--,-,ng-es~,l~on ___ .L] __ 'n_h•_'"_'_ion { __ -oennal .. -.1.-
I biood disorders 

respiratory 

liver 

liver 

liver 

respiratory 

respiratory 

liver 
kidney 

respiralory 

CNS 

respiratory 

ctrculatory 
respiralory 

CNS 

liver 

CNS 

respiralory 

CNS 

4 BE-001 

3 BE-003 

2.6E·004 

1.2E+001 

1.3E-002 

1.7E+OOO 

6 OE-003 
1.1E-003 

2.9E-001 

3.4E-00-4 
4.9E-002 

2.0E·001 

·-II 
I Total 

Expo_~~r~._j 
4.6E-001 

3.8E-003 

2.6E-004 
1 2E+001 

1 3E-002 

1.7E+OOO 

6.0E-003 
1.1E-003 

2 9E-001 

34E-004 
4.9E-002 

2 OE-001 



Medium 

L-~-L-

Exposure 

Medium 

CurrentiFUture 

UtllityWorller 

Adult_ 

l_ 

Exposure 

Point 

Chemical 

jl
Xytenes (lotaO 
Zmc 

Table 6-2-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

--·---·-··---,- -~----=================;'! 

______ ]L·-----~E~x:a~"~'~~~r~•--~L------~----------~~T~•~~~--J_ ______ N_o_n_-C_•~~--~--·-n-ic_H_•_z•_rn __ a~uo_ll_e_ni ________ L-~~~~-JI 
---~j __ ue-~~~~~~~~l~ ~~·~-e~E~-OOI~~~~~f~=:=n=•=·=o="'=·

1

=l ===o!<~•o~··~'lo!ol ======"======ro~~g,·~·7fE~·oo~·'Ac~~~~~Soii~~ ~~·J·7~E•OQ! I 

Carcinogenic Risk Chemical 

Dermal Ingest ton 

-TotafRisk.~cross Subsurface Soil !. !.6E·001 -~~ Total Hazard Index Across SubsurfaC'e 501fll'o[="'2.=8E~•=0-=03"=='l 
Total Risk Across All Media and AN Exposure Routes [ =- -~servfK!.=JJ 

I_..Jc4E•~ 
1:::_2~~=:1 
L.::..:..2~+.QOO-·I 
r~+oor:-:.J 

( 

Total Kidney HI 

Total Skin HI· 

Total Thyroid HI: 

Total Liver HI: 

Total Circulatory System HI: 
Total CNS HI 

Total Fetotoxic HI: 

Total Gl Trad HI: 

Total Respiratory HI: 

Total Eyes HI· 

Total Reproductive HI: 

Total Mammary HI: 

Total Adrenal HI: 

Total Heart HI: 
Total Skeletal System HI: 

Total Thyrofd HI· 

Total Blood Disorders HI: 

( 

I 4.9E+OOO J 
c 2 3e •ooo =:J 
[ _ _2c3§~00Q_---::J 
I - f.S£•600 - :J 
I 4.9E+OOO J 
I _1 4_E-oo.2__u I 
I - lfOE+OOO - J 
I 1.2E-001 J 
I O.OE+OOO I 
I__ 32E-Q0_2 _ I 
I -- 2.6E:002 - I 
I 5.3E+OOO I 
W,6E+OOO ~ 



Med1um 

Soil 

Exposure 
Medium 

CurrenVFuture 

Utility Worker 

-: Ad~'1_=---=--

Exposure 
Point 

I Area 2. Soil (2' to 10') 

Table 6-2-2 

Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 

Chemical 

1 ~ 1.Dichloroethane 

1,1, 1-Trichloroethane 

1, 1,2,2-Tetrachloroethane 

1.2-Dichlorobenzene 

1.2-Dichloroethane 

1,2-Dichloroethene (total) 

1 ,2-Dichloropropane 

1.2.4-Trichlorobenzene 

1 ,4-Dichlorobenzene 

2·Butanone 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 

2,4-Dimethylphenol 

2,6-Dinitrotoluene 

4-Methyl-2-pentanone 

4-Methylphenol 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Acenaphthene 

Acetone 

Aldrin 

alpha-BHC 

Aluminum 

Anthracene 

Antimony 

Arodor-1248 

Arodor-1254 

Aroclor-1260 

Arsenic 
Barium 

Benzene 

Benzoic Acid 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(k)ftuoranthene 

Benzyl AJcol1ol 

BerylliUm 

-BHC 

bis(2-Chloroelhyl) ether 

bis(2-Ethylhexyl)phlhalate 

Butytbenzylphlhalate 

Cadmium 
Chloroform 
Chromium 3+ 

Ch~ 

cis-1 ,2-Dichloroethene 

Cobah 

Copper 

American Chemical Services Site 

2~3E-010 

5 1E-008 

5.7E-009 

S.BE-010 

2.5E-008 

9.4E-009 

1.8E-008 

4.1E-006 

6.5E-008 

2~3E-006 

2~ 1 E-004 

3~7E-007 

8~7E-008 

6.2E-008 

3.4E-007 

1.2E-007 

1~2E-008 

4.5E-008 

3.8E-006 

1~0E-006 

2.7E-008 

8.7E-010 

6.3E-009 

1~0E-006 

1.1E-007 

1.3E-008 

4.8E-007 

1.8E-007 

3~5E-007 

B~OE-005 

1.3E-006 

5.0E-005 

4.2E-003 

7.5E-006 

1.9E-006 

1.2E-006 

7~9E-006 

2.4E-008 

2.4E-007 

8~8E-007 

7.4E-005 

2.0E-005 

S~SE-007 

4~1E-008 

6~5E-009 

1.1E-006 

1.2E-007 

1 ~4E-008 

5.1E-007 

1.9E-007 

3.7E-007 

8.4E-005 

1.3E-006 

5 2E-005 

4.4E-003 

7.9E-006 

2.0E-006 

1.3E-006 

8~2E-008 

2.5E-006 

2.5E-007 

9.3E-007 

7.8E-005 

2.1E-005 

5.7E-007 

4.2E-008 

~=-~~~~ 

Chemical 

c-- Primary - ~ 

Target Organ 

1, 1-Dichloroethane 

1 , 1 , 1-T richloroelhane 

~circulatory 
liver 

1, 1,2.2-Tetrachloroethane 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroelhane 

1 ,2-Dichloroethene (total) 

1 ,2-Dichloropropane 

1 ,2, 4-Trichlorobenzene 

1 , 4-Dichlorobenzene 

2-Butanone 

2·Hexanone 

2-Methylnaphthalene 

2-Methylphenol 

2 ,4-Dimethylphenol 

2,6-Dinitrotoluene 

4-Methyl-2-pentanone 

4-Methylphenol 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Acenaphthene 

Acetone 
Aldrin 

alpha-BHC 

Aluminum 

Anthracene 

Anbmony 

Arodor-1248 

Arodor-1254 

Aroclor-1260 

Arsenic 

Barium 

Benzene 
Benzoic Acid 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranlhene 

Benzo(k)ftuoranthene 

Benzyl Alcohol 
Beryllium 

beta-BHC 

bia(2-Chloroelhyl) ether 

bia(2-Ethylhexyl)phlhalate 

Butyft:>enzylphalate 

Cadmium 
Chloroform 

Chromium 3+ 

Chrysene 

cis-1 ,2-Dichloroethene 

Cobalt 

Copper 
Oibenzofuran 

Oiethylphlhalate 

Oimethylphlhalate 

liver 
CNS 

fetotoxic 
kidney 

Gl tract 

low bodywt 

Gltract 
liver 
CNS 

Gltract 
liver 

generalized 

liver 

respiratory 
liver 
liver 

fetotoxtc 

eyes 
fetotoxic 

liver 
liver 

circulatory 

Gltract 
skin 
liver 
liver 

circulatory 

circulatory 

blood disorders 

Gltract 

CNS 

kidney 

liver 
raproducbve 

liver 
mammary 

kidney 

drculatory 

iver 

liver 

circulatory 

heart 

liver 
dec growth rate 

low bodywt 

Gltrad 

Non·Carcinogenic Hazard Quotient 

Ingestion 

5.7E-005 

1 4E-003 

2.6E-007 

1~0E-003 

2.6E-004 

1~7E-003 

4.4E-004 

1.3E-005 

3.3E-003 

1.0E-003 

11E-002 

1~ 1E-003 

1.9E-003 

2~0E-003 

1.6E-002 

1.5E-003 

1~1E-004 

5~3E-003 

1.1E-001 

3~6E-003 

1~9E-006 

1.8E-001 

7.9E-001 

1.1E-002 

1~7E-002 

1.4E-002 

2~6E-005 

S.OE-005 

7.5E-005 

S.OE-002 

9~2E-004 

4.6E-002 

6~ 1E-003 

4.3E-004 

1.0E-005 

2.4E-004 

1.4E-002 

2.7E-004 

3.5E-005 

1.1E-005 

Inhalation 
,-----_ -~--

Dermal 

1.1E-003 

2.8E-002 

7.3E-006 

2.0E-002 

5.1E-003 

3.2E-002 

B.SE-003 

2 SE-004 

6.8E-002 

2.0E-002 

2.2E-001 

21E-002 

3.8E-002 

3.9E-002 

4.7E-001 

2.9E-002 

2.1E-003 

1.3E-001 

2.2E+OOO 

7.1E-002 

3.7E-005 

3.5E+002 

1.7E+001 

2.3E-001 

3.3E-001 

3.0E-001 

5.1E-004 

9~7E-004 

1.5E-001 

9.9E-001 

1.8E-002 

3.6E+001 

1.3E-001 

2~1E+OOO 

2~0E-004 

4.7E-003 

4.7E-001 

5~4E-003 

6.9E-004 

2.2E-004 

Total 

Exoosure 

1.2E-003 

2.9E-002 

7.6E-006 

2.1E-002 

5.4E-003 

3 4E-002 

9.0E-003 

2.7E-004 

7.1E-002 

2 OE-002 

2.3E-001 

2.2E-002 

4.0E-002 

4 1E-002 

4.9E-001 

3.1E-002 

2.3E-003 

1.4E-001 

2.3E+OOO 

7.4E-002 

3 9E-005 

3~5E+002 

1.8E+001 

2.5E-001 

3~5E-001 

3.2E-001 

5.4E-004 

1 OE-003 

1.5E-001 

1.0E+OOO 

1.9E-002 

3.6E+001 

1.3E-001 

2.1E+OOO 

2~ 1E-004 

4.9E-003 

4.9E-001 

5.6E-003 

7.2E-004 

2.3E-004 

Di-n-bulylphthalate liver 1.7E-003 - 3.4E-002 3.6E-002 

Dibenzofuran 

Oielhylphthalate 

Dimelhylphthalate 

Di-n-butylphlhalate 

~late 
~=-==='====co=b=~~----JL!I~:!!:·~~i>M:lhaoailli!lal~e=~~c=

~---=~_IIE-004 , - _ ~f:--()Q3 c _ 5.9E:OO~ 



Medium 

~
nario Trneframa Currantn=utura 

eptor Population· Utility Worker 

C!.~~e;_ _ _M~tt 

Exposure 
Medium 

AIR 

Exposure 

Point 

Area 2, Sol (2' to 10') 

~r - ---
Chemical 

Ethyl Benzene 
Fluoranthene 
Fluorene 
Hexachlorobuladiene 
lndeno( 1 ,2,3-cd)pyrene 
Iron 

lsophorone 

Lead 

Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 

Naphthalene 

Nickel 

orth<>-xylene 

Pentachlorophenol 
Phenol 
Pyrena 

Selenium 
Silver 
Styrene 

T etrachlornelhene 
ThaHium 
Toluene 

T richloroelhene 

Vanadium 
Vinyl Chloride 
Xylenes (total) 

Zinc 

Table 6-2-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 

(total) 

American Chemical Services Site 

Ingestion 

2.3E-009 
3.2E-008 

5.4E-008 

1.6E-008 

2.4E-007 

1.4E-006 

1.2E-007 

6.5E-009 

Carcinogenic Risk 

Inhalation Dermal 

4.4E-008 

6.3E-007 

1.0E-006 

5.7E-007 

4.6E-006 

2.8E-005 

2.4E-006 

1.3E-007 

4.9E-003 

---~--

Total 

Exoosure 

4 7E-008 

6.6E-007 

1.1E-006 

S.BE-007 

4.9E-006 

2.9E-005 

2.5E-006 

1.3E-007 

5.1E-003 

Chemical 

Ethyl Benzene 

Fluoranthene 

Fluorene 
Hexachlorobutediene 

lndeno(1 ,2,3-cd)pyrene 

Iron 

lsophorone 

Lead 
Manganese 

Mercury 
Methylene Chloride 

m,p-xylene 
Naphthalene 

Nickel 
orlho-xylene 
Pen1achlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 

Styrene 
T etrachloroelhene 

Thallium 

Toluene 

Trichloroelhene 

Vanadium 
Vinyl Chloride 
Xylenes (total) 

Zinc 

1 , 1-Dichloroethane - - 1 , 1-Dichloroelhane 
1, 1-Dichlornelhene - - 1, 1-Dichloroelhene 
1,1,1· Trichtoroethane - - 1,1 , 1-Trichkroethane 
1,1 ,2-Trichlornelhane - 1.2E-008 - 1.2E-008 1,1 ,2-Trichloroethane 

(total) 

1,1,2,2-Tetrachloroethane - 4.3E-009 - 4.3E-009 1,1,2,2-Tetrachloroethane 
1 ,2-Dichlorobenzene - - 1 ,2-Dichlorobenzene 
1.2-Dichloroelhane - 1.4E-006 - 1.4E-006 1,2-Dichlornethane 
1 ,2-Dichlornelhene (total) - - 1 ,2-Dic/lloroelhene (total) 
1 ,2-Dichloropn>pane - - 1 ,2-Qk:llloropropane 
1 ,2,4-Trichlorobenzene - - 1 ,2,4-Trichlorobenzene 
1 ,4-Dichlorobenzene - 1.3E-008 - 1.3E-008 1 ,4-Dichlorobenzene 
2-Butanone - - 2-Butanone 
2-Hexanone - - 2-Hexanone 
2-Methylnaphlhalene - - 2-Melhylnephthalene 
2-Melhylphenol - - 2-Melhylphenol 
2,4-Dimethylphenol - - 2,4-Dimethylphenol 
2,6-Dinltrotoluene - - 2,6-DinHrotoluene 
4-Methyl-2-98f1tanone - - 4-Melhyl-2-pentanone 
4-Melhylphenol - - 4-Methylphenol 
4,4'-DDD - - 4.•·-ooo 
4,4'-DDE - - •.•·-ooe 
4,4'-DDT - 2.2E-009 - 2.2E-009 ••• '-DDT 
Acenaphlhene - - Acenaplllhene 
Acetone - - Acetone 
Aldr1n - 5.1E-007 - 5.1E-007 Aldrin 

-~·~=====-~--- - --= === 

II 
__j f------p;;;;,.-.y -

T araet Oraan 

I liver 

kidney 

skeletal 
low badywl 

kidney 

CNS 
kidney 

low badywl 
liver 

fetotoxic 
circulatory 
lowbadywl 

letotoxic 

liver 
liver 
liver 
liver 
skin 
liver 
liver 

liver 
liver 

circulatory 
liver 

fetotoxtc 

thyroid 

kidney 

liver 
Hver 
liver 

low bady weight 
circulatory 

liver 
liver 
CNS 
CNS 

CNS 

Hver 

--

Non-Carcinogenic Hazard Quotient 

----- --,----:--:-;-cc---,--:--: 
Ingestion Inhalation Dermal 

3.0E-003 

4.5E-005 

2.0E-004 
2.0E-003 

2 BE-002 
3.9E-003 

8.8E-003 

S.OE-004 
1.1E-006 
1.1E-002 
1.2E-003 
S.SE-007 

9.2E-004 

1.2E-004 
1.2E-004 

7.3E-004 
3.1E-003 

1.1E-004 

3.9E-002 
9.0E-003 

2.8E-003 
2.6E-002 

7.6E-004 

7.9E-004 

1.2E-002 

6 JE-002 

S.SE-004 

3.9E-003 
4.0E-002 

S.SE-001 

7.7E-002 

1.7E-001 

1.8E-002 
2.3E-005 
2.1E-001 

4.7E-001 
1.2E-005 

1.8E-002 
2.4E-003 
2.3E-003 

1.4E-002 
2.8E-001 
2.2E-003 

7.5E-001 
1.8E-001 

5.6E-002 

5.1E-001 

1.5E-002 

1.7E-002 
7.9E-001 

Total i 

Exposure I 

6.6E-002 

9.2E-004 

4.1E-003 

4.2E-002 

S.BE-001 
8.1E-002 

1.8E-001 

1.BE-002 
2.4E-005 
2.2E-001 
4.7E-001 
1.2E-005 

1.9E-002 
2.6E-003 
2.4E-003 
1.5E-002 

2.9E-001 
2.3E-003 

7.9E-001 
1.9E-001 

5.9E-002 
5.4E-001 

1.6E-002 

1.8E-002 

B.OE-001 

1.5E+OOO_~ __ _ _ ____ _:4-:=2=.E-"+00=2--+~4:c:.2::.:E:c+..::00:::2o__-jf 
4.5E-003 - 4.5E-003 

2.6E-003 

4.8E-002 

1.5E-001 

B.OE-002 
4.3E-004 

3.5E-005 
7.4E-004 
1.4E+OOO 

2.8E-002 

2.6E-003 

4.8E-002 
1.5E-001 

S.OE-002 

4.3E-004 

3.5E-005 
7.4E-004 
1.4E+OOO 

2.8E-002 

~h=====d~al~pha-~IBgHC~====b=..,::;-:.=o== 1=~8~.5~E-009~~k=0..:-~=....b-~8.5g!E~-009~d~a~IIDha-~IB~H~C====d====d=~-~=d.==-~=~-=~--, ______ -== 

( ( 



Medium 

Current/future 

UtifityWorker 

e ~L~e· --~u~t__-

Exposure 
Medium 

Exposure Chemical 
Potnt 

Table 6-2-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

5.7E-006 5.7E-008 

2.2E-006 2.2E-006 

2 9E-007 2.9E-007 

2.3E-005 2 3E-005 

4.4E-007 4.4E-007 

1.4E-006 1.4E-006 

1.9E-008 1.9E-008 

Chemical 

respiratory 
fetotoxic 

blood disorders 

respiratory 

liver 

liver 
liver 

respiratory 

respiratory 

Uver 
kidney 

respiratory 

CNS 
respiratory 

circulatory 

respiratory 

Non-CarQnogenic Hazard Quotient 

9.6E-001 

4.0E-001 

3.4E-003 

2.3E-004 

1.0E+001 

1.1E-002 

1.SE+OOO 

S.2E-003 

9.3E-004 

2.SE-001 

=I 

9.6E-001 
4 OE-001 

3.4E-003 

2.3E-004 

1 OE+001 

1.1E-002 

1.5E+OOO 

5.2E-003 

9.3E-004 

2.5E-001 



Medium Exposure 
Medium 

( 

Exposure 
Point 

Chemical 

Table 6-2-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

Ingestion lnhalabon Dermal Total 
Exoosure 

8.7E-007 

8.6E-007 

3.4E-007 3.4E-007 

Chemical 

Pyrone 
Selenium 

Silver 
Styrene 
T elrachloroelhene 
Thallium 
Toluene 
Trichloroelhene 
Vanadium 
Vonyl Chlolide 
Xylenes (total) 
Zinc 

{toto11) 8.1E-005 8.1E-005 
c="=======~= Total RiskAaoss Subsurface Soil ~~:-

Total Risk Across All Media and All Exposure Routes \~ 

( 

I 

{total) 

CNS 
CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

Subsurface Soil 

Inhalation Dermal Total 

... 1:5E+001 1.5E+001 
IC oE~oo2 -_l 

Total Kidney HI· I 3.7_ E+OO-1 ·_ -~~ 
Total Skin HI: [ 35E+Q02 ___ 1 

Total Thyroid HI: CS:OE~001 J 
Total Liver HI· I 3,6E+~ 

Total Circulatory System HI: L_--1.c1~ 
Total CNS HI: [ (~~ 

Total Fetotoxic HI: L_~_:_1. t_E+OO(]__] 
Total Gl Tract HI [_:_2IE~001-J 

Total Respiratory HI [ 2.0E+000::::.:-J 
Total Eyes HI: r==Ilf:ooJ ---~ 

Total Reproductive HI: LJ[o~ 
Total Mammary HI [_:_-_L9E-{)()_?_ __ ] 
Total Adrenal HI: [~oE:+aoo [] 

Total Heart HI: C4:9E:oo3 ___ ] 
Total Skeletal System HI: I 4.1E-003 I 

Total Thyroid HI: I a.OE-001 I 
Total Blood Disorders HI· [_ 7.2E-00t_-='J 

( 



[ 
-- -- --- -~ 

---Scenarlo Tlmeffame --Future--- --

Receptor Population Ut1hty Worker II 
Recep~or A_g~-- Adult __ _ 

-- ---- - --- ----

Area 2 2,4-0imethyfphenol 

2~Methytoaphthalene 

Aluminum 

Anthracene 

Arsenic 

Barium 
Benzene 

Benzo(a)anthracene 

Benzo(a)pyrena 

Benzo(b)nuoranlhene 

Benzo(k)fluoranthone 

Beryllium 

bis(2-Chloroethyl) ether 

bis(2-Elhylhoxyl)phthalale 

Bulytbonzytphthalale 

cadmium 
Chloroform 

Chmmium (total) 

Chryoena 

Copper 

Oibenzo(a,h)anthracene 

Ethyl Benzene 

Fluoranthene 

lndono(1,2,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nickel 

Pyrone 

Totuene 

Van.t6um 

Xylenas (total) 

Zinc 

6.1E-006 

I.SE-007 

2.1E-007 

2.0E-006 

I.BE-007 

2.0E-006 

2.5E-007 

2.5E-008 

7.4E-012 

2.0E-009 

4.7E-007 

I.IE-007 

Table 6-2-3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

9.7E-006 

9.1E-007 

1.1E-006 

1 .6E-005 

8.9E-007 

I.OE~07 

1.2E-006 

1.2E-007 

3.9E~09 

2.5E-008 

2.6E-006 

5.6E-007 

1.6E-005 

I.IE-006 

1.3E-006 

1.8E-005 

UE-006 

1.2E-007 

I.SE-006 

1.5E-007 

3.9E-009 

2.7E-008 

3.1E-006 

6.7E-007 

2. 4-0imethyfphenol 

2-Methytnaphthalene 

Aluminum 

Anthracene 

Arsenic 

Bsrium 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuoranlhano 

Benzo(k)ftuor~~nthene 

BeryUium 

bis(2-Chloroethyl) other 

bis(2-Ethylhexyl)phthala1e 

Butylbenzylphlhalale 

Cadmium 

Chloroform 

Chromium (total) 

ChfYSene 

Copper 

Dibenzo(a,h)anthracene 

Ethyl Benzene 

Fluon~nthene 

lndeno(l,2,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nickel 

Pyrone 
Toluene 

Vanadium 

Xylenes (total) 

Zinc 

generalized 

Gl Tract 
circulatory system 

GITrad 

3.4E-005 

9.0E-006 

S.SE-003 

3.1E-007 

circulatory system 3.8E-002 

NA I.SE-003 

blood disorders S.JE-003 

NA 
NA 
NA 

NA 
kidney 2.6E-004 

reproductive system 

fiver 2.5E-004 

mammary 9.6E-007 

kidney 5.2E-003 

circulatory system 3.4E-007 

1.1E-002 

liver 

liver 1.1E-Q03 

liver 1.5E-006 

kidney 2 .BE-005 

NA 

CNS 

kidney 

low body weight 

circulatory system 

low body weight 

liver 

liver 

5.2E-002 

2.1E-002 

6 2E-006 

8.1E-004 

4.1E-005 

3.2E-007 

circulatory system 2.3E-003 

1.7E-004 

4 SE-005 

2.6E-003 

1.6E-006 

5 9E-002 

7.4E-004 

2.9E-002 

I.JE-002 

1.2E-003 

4.8E-006 

5.2E-001 

t.BE-006 

5.4E-002 

6.8E-004 

8.0E-006 

t.4E-004 

2 SE-002 

1.0E-002 

3.1E-005 

8.2E-003 

2.1E-004 

1 SE-006 

1.2E-003 

2. tE-004 

5.4E-005 

6.2E-003 

1.9E-006 

97E-002 

2.2E-003 

JSE-002 

HE-002 

I.SE-003 

5.6E-006 

5.3E-001 

2.1E-006 

6.5E-002 

1.9E-003 

9.5E-006 

1.7E-004 

7 9E-002 

3.1E-002 

3.7E-005 

9.0E-003 

2.5E-004 

1.9E-006 

3.5E-003 

fetotoxic I.IE-007 6.3E-007 7.4E-007 

thyroid_ 4.4E-004 7.3E-004 1.2E-003 
--- -· 

1.4E-001 J3E-001 8.8E-001 

Total Hazard Index Across All Exposure Routes / []:sE-001- -) 

Total Circulatory System HI= 

Total Low Body Weight HI• 

Total Mammary HI • 

Total F.totoxlc HI= 

Total Gi Trad HI= 

T alai Thyroid HI • 

T olal Kidney HI • 

Total Liver HI• 

Total BlOOd Oisordero HI = 

r,=c----· 

fl}E-001 _] 

~-003 I 
~J 
[TIE-aoU 
[S.SE-005 I 
Q.2E-003~ 
[ UE-001 j 
I 3.7E-003 I 
[J:se-oo2 - J 



Table 6-2-4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

1 ~F~'Ie~U~T~I2~C~T~WK~4~T=========~- ~--~,r~~======~~-~~~~--~~------~~~~- c~==========~~~~--~=~-------------·-~=~~~~~==~~==~==~ 

I ~~~: -F E~::n~re Chomal Cardnogonic Risk -- Total-1 ~~ l . -~ro:~:;.rti::ge rnic Ha~ard Quo-cti_._"_t~---,---------1 Medium 

Sediment Sediment I ~ Ditch 

Area2 

Ingestion Inhalation Oennat Primary ln~-;~n !,.;halation T Dermal Total 

Exoosure Target Organ j_ Exposure 

2 ,4-Dimethytphenol 

2-Mothylnaphthalene 

Aluminum 

Anthracene 

Arsenk: 

Barium 

Benzene 

Benzo(a)anthracene 

Bonzo(a)pyrene 

Benzo(b)ftuoranthone 

Benzo(k)tluoranthone 

Berytlium 

bls(2-chloroethyf) ather 

bis(2-Ethythexyt)phthalato 

Bulylbenzytphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Chrysene 

~ 
Oibenzo(a,h)anthracene 

Ethyl Benzene 

Fluoranthene 

lndeno(1,2,3-cd)pyrene 

Iron 

Load 

Manganese 

Mercury 

Naphthalene 

Nickel 

Pyrene 

T~uene 

Vandum 

Xytenes (total) 

Zinc 

2.1E-008 

57E-010 

7.2E-010 

7.0E-009 

6.1E-010 

7.0E-011 

6.6E-010 

8.6E-011 

2.6E-014 

7.0E-012 

1.6E-009 

3.9E-010 

{Tot.O J.JE-008 

6.7E-009 

6.3E-010 

7.2E-010 

1.1E-OOB 

6.1E-010 

7.0E-Ott 

6.6E-Ot0 

6.6E-011 

2.7E-012 

1.7E-011 

1.8E-009 

3.9E-010 

2.3E-008 

2.6E-006 

1.2E-009 

1.4E-009 

t SE-008 

1.2E-009 

1.4E-010 

1.7E-009 

1.7E-010 

2.7E-012 

2.4E-Ot1 

3.4E-009 

7.8E-010 

·r 
2,4-0imethytphonol 

2-Methytnaphthaleno 

Aluminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)ftuoranthene 

Beryllium 

bis{2-chloroethyl) ether 

bis{2-Ethylhexyt)phtholato 

Bulylbenzytphthatale 

cadmium 

Chloroform 

Chromium (totaQ 

Chrysone 

Copper 

Oibanzo(a,h)anthracene 

Ethyt Benzene 

Fluoranthene 

lnd0no{1,2,:kd)pyreno 

Iron 
Load 

Manganese 

Mercury 

Naphthalene 

Nickol 

generalized 

GITract 

Circulatory system 

Gl Tract 

circulatory system 

NA 

blood disorders 

NA 

NA 

NA 

NA 

kidney 

reproductive system 

liver 

memmary 

kidney 

circulatory system 

liver 

liver 

liver 

kidney 

NA 

CNS 

kidney 

low bOdy weight 

circutatory system 

low bOdy weight 

Pyrene Hv~ 

Toluene liv~ 

Vanadium circulatory system 

Xytenes (total) !ototoxic 

Zinc ------~------
S~SE-008 {Total) 

6.0E-007 6.0E-007 

1.6E-007 1.6E-007 

9.5E-005 9.5E-006 

5.4E-009 5.4E-009 

6.6E-004 2.0E-004 

2.5E-005 2.5E-006 

9.1E-005 1.0E-004 

4.6E-006 4.6E-005 

4.3E-006 4.3E-006 

1.7E-008 1.7E-008 

9.DE-005 t.BE-003 

5.9E-009 6.1E-009 

1.9E-004 1.9E-004 

1.6E-005 3.0E-006 

2.5E-008 2.8E-006 

4.9E-007 4.9E-007 

9.1E-()04 9.1E-005 

3.6E-()04 3.6E-005 

1.1E-007 t.1E·007 

1.4E-005 2.6E-005 

7.2E-007 7.2E-007 

5.5E-009 S.SE-009 

4.0E-005 4.0E-006 

2.0£-009 2.2E-009 

7.6E-006 2.5E-006 ---------- ---------- ---- -----
2.5E-003 2.5E-003 

Total Risk Across Sodimonts I S.SE-008 J Total Haun:t Index Across AI Exposure Routes 

( 

Total Circu~ory System HI • 

Total Low Body Wolght HI = 
Total Mammary HI • 

Total Fototoxic HI • 

Total Gl Tract HI • 

Total Thyroid HI • 

Total Kidney HI• 

Total Liver HI = 
Total Blood Oisorde"' HI = 

1.2E-006 

3. tE-007 

1.0E-004 

1.1E-008 

6.6E-004 

2.6E-005 

1.9E-004 

5.1E-005 

6.6E-006 

3.3E-006 

1.9E-003 

1.2E-OOB 

3.7E-004 

2.1E-005 

5.3E-006 

9.8E-007 

t.OE-003 

3.9E-()04 

2.2E-007 

4.2E-005 

t.4E-006 

1.1E-008 

4.4E-005 

4.1E-009 

1.0E-005 

S.OE-003 

I S.OE-003 

I 1.0E-003 

I 4.2E-005 

I 3.3E-008 

I 4.1E-009 

I 3.2E-007 

I 1.0E-005 

I 2.3E-003 

I 3.1E-005 

I 1.9E-()04 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

( 

~ 



( 

Table 6-2-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

r-:::~r::-.: T _.:-r ~·-~ I_- Medoum Polnl_j 
- SoU -So;; I Area 2 Sool (¥1o10) 1 1-Docllloroethane 

I ~-·· .. 1[ .. ::~~- . i _,~~--0~~ 
-=r=~lnge~·===~ inh~-~~~-liOn L_ Oenn:l __I Ex::'"~-J -~ _La_~:~~~an ]_~ngestlon ---r·lnh:ti""L Dermal~ 

1,1-Dichloroethane ---,----e;rcUiatory--- - 1.1E-oo.i - ~------ ----- 7.4E-o03 
1,1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 

1,2-Dichlorobenzene 
1 .2-0ichloroethane 

1.2-Dichloroelhene (total) 

1,2-Dichloropropane 

1.2.4-Trlehlorobenzene 

1 ,4-0ichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 

2-Methytphenot 

2,4-Dimethytpherlot 

2,6-DinitrototU611<1 

4·Methy~2-pentanone 

4·Methylphenol 

4,4'-000 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 

Acetone 

Aldrin 
atplla-BHC 

Aluminum 

Anthracene 

Antimony 

Arodor·1248 

An>elof-1254 
Aroctor-1260 

Arsentc 

Barium 
Benzene 

Benzofc Acid 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzyl Alcohol 

Blllrytllum 

beta-BHC 

bls(2-Chloroe1hyt) ether 

bls(2-Ethythexyt)phlhalato 

BU1ytbenzylp/llhalate 

Cadmium 

Chloroform 

Chromium 3+ 

Chrysene 

c/$-1,2-Dicllloroelhen 
Cobaft 

Copper 

Dlbenzoluron 

Dletllylphlh*alo 

~· Di-n-bulytphlholole 

CIHI-octyfphlhololo 
Ethyl Benzene 

Fluonlnlhene 
f'luom1e 
Hexac:hlombullldlene 

lndon0(1,2,3-<d)

lron 

2.2E-009 

S.OE-007 

5.6E-008 

6 7E-009 

2.4E-007 
g 1E-006 
1.8E-007 

4.0E-005 
UE-007 

2.2E-005 
2.1E-003 
3.6E-006 

8.5E-007 

6.0E-007 
3.3E-006 
1.2E-006 
1.2E-007 

HE-007 
3.7E-OOS 
9.6E-006 

2.8E-007 

6.5E-OQg 

2.2E-ooa 
3.1E-007 

2.1E-007 

3.3E·005 

3 7E-006 

HE-007 

1.6E-Q05 

8.1E-006 
1.2E-OOS 

VE-003 
4.2E-005 

1.8E-003 
1.4E-001 
2.SE-004 

8.3E-005 

4.0E-OOS 
2.8E-004 
7.6E-005 
7.6E-006 

2.ge-oos 
2.5E-003 
8.5E-004 

UE-005 

UE-006 

1.SE-006 
2.1E-005 

2.1£-007 

3.4E-005 

3.8E-006 

4.SE-007 

1.6E-005 
6 2E-006 
1.2E-005 

2.7E-003 
OE-005 

UE-003 
1 4E-001 
2.5E-004 

6.4E-005 

4.1E-005 
2.8E-004 
8.0E-005 
B.OE-006 

3.0E-005 
2.5E-003 
8.6E-004 

1.8E-005 

HE-006 

l.SE-006 
2.1E-005 

1,1, 1-Tr1chloroethane liver 2.8E-003 1.8E-001 
1,1 ,2,2· Tetrachloroethane 
1 .2-Dichlorobenzene 

1,2-Dtchloroethane 

1 .2-Diehloroethene (total) 

1 .2-Didlloropropane 

1,2,..4-T/'k:hJorobenzene 
1 ,4-Dichlorobenzene 
2-Butanone 

2~Hexanone 

2-Methytnaphthalene 

2-Methylphen~ 

2,4·0imethytphenol 

2,6-0initrotoluene 

4-Methyt·2-pentanone 

4-Methytphenol 

4,4'-DDD 
4,4'-DOE 
4,4'-DDT 
Acenaphthene 

Acetone 

Aldrin 
alpha-BHC 

Aluminum 

Anthracene 

Antimony 
Aroctor-1248 

Aroclor-1254 
Arodor-1280 
Arsenic 
Barium 

Benzene 
Benzoic Add 

Benzo(a)anthracene 

Benzo(a)pyrene 

BenzO{b)fluonJnthene 
Benzo(k)fluoranthene 
Beflzyt Alcohol 

Beryllium 

bela-BHC 

bi5(2.Chloroethyt) ether 

bi5(2-Eihytllexyt)phlhalate 

Bu1ytbenz)'lph!hala1e 

Cadmium 
Chl<>mfonl1 

Chromlum3+ 
Chrysene 
cls-1,2-Dichloroelhene 

Cobaft 

~ 
Otbenzofurwn 

Olethylph1halalo 
Dlrnothylphlh.llolo 

01-n-butytphlhalale 

Di-n-oclylphthlla1e 

Ethyl Benzene 

Fluonnlhone 
A..,._ 

Hexac:hlorobuladlene 

lndon0(1,2,3-<d)pyrene 
Iron 

liver 

CNS 
fetotoxic 

kidney 

Gltract 
lowbodyw1 

Gltrad 
liver 

CNS 
Gltract 

hver 

generalized 

liver 
respiratory 

liver 

liver 

fetoto.dc 

eyes 
fetotoxlc 

liver 

liver 

circulator)' 
Gltrad 
~in 

liver 

liver 
drculatory 
circulatory 

blood disol'l'lers 
Gltract 

CNS 
kidney 

liver 

reproductive 

liver 

marnmaty 
kklney 

clrculetoty 

liver 
liver 

circulaloty 

heart 

liver 
dec growth rate 

low bodywt 
Gl lnoct 

liver 

liver 

kidney 
sketetal 

low bodywl 

5 1E·007 
2.0E-003 
5.1E·004 

3.2E-oo3 

8 6E-004 
2 SE-005 
6.4E-003 
1.9E-003 
2.2E-002 
2.1E-003 

3.8E-003 

3.9E-003 
3.1E-002 

2 9E-003 
2 1E-004 

I.OE-002 
2.2E-001 

7.0E-003 
3 7E-006 
3.5E-001 

1.5E+OOO 

2.2E-002 
33E-002 
2.7E-002 
5.1E-005 

9.7E-005 
1.5E-004 

9.8E-002 
1.6E-003 
g.1E-002 
1.2E-002 
8.4E-004 

2.0E-005 
4.7E-004 
2.8E-002 
5.4E-004 
8.8E-005 
2.2E-005 
3.3E-003 
5.8E-004 
S.SE-003 
UE-005 
UE-004 
4.0E-003 

.C.9E·005 

1.3E-001 

3 4E-002 

2 1E-001 

5.7E-002 
UE-003 
4 SE-001 
1 3E-001 
1.5E+OOO 

1.4E·001 

2 5E-001 

2.6E-001 
3.1E+OOO 

1.9E-001 
UE-002 
8.7E-001 
1.5E+001 

4.7E-001 
2.SE-004 
2.3E+003 

1.1E+002 

1.5E+OOO 

2.2E+OOO 
2.0E+OOO 

3.4E-003 

6.4E-003 
9.8E-001 

6.5E+OOO 
1.2E-001 
2.4E+002 

8.3E-OOI 
1.4E+001 

1.3E-003 
3.1E-002 
3.1E+OOO 
J.SE-002 
4.5E-003 
I.SE-003 
2.3E-001 
3.7E-002 
4.2E-001 
5.6E-003 
2.8E-002 
2.8E-001 

3.8E+000 

Total 

. t;xposure 
7.se-oo3 
1.9E-001 
4 9E-005 

1.3E-001 

3 5E-002 
2.2E-001 

5.8E-002 
1 7E-003 
4 SE-001 

1.3E-001 
1.5E+OOO 

1.4E-001 
2.SE-001 

2.6E-001 
3.2E+OOO 

2.0E-001 
1.4E-002 
B.BE-001 
1 .5E+001 

4.7E-001 
2 5E-004 
2.3E+OOJ 

1.2E+002 

1.6E+OOO 

2.2E+OOO 

2.0E+OOO 

3.5E-003 

8.5E-003 
9.6E-001 

6 6E+OOO 

1.2E-001 
2.4E+002 

UE-001 
1.4E+001 

1.3E-003 
3.2E-002 
3.1E+OOO 

3.8E-002 
4.8E-003 
1.SE-003 
2.3E-001 
3.7E-002 
4.3E-001 
5.9E-003 
2.8E-002 
2 7E-Q01 

3.7E+OOO 



r.:T::. l_l Medium 

AIR 

Table 6-2-5 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

Ex0~su•re J [=Chemical Pocnl 

- ~---

~~h_•_l•-~_:_"'_n_og_j_j_n_ic_R_i~-k_rin_-._~_-_-.L[_J,;.~ }_-_-__ C_h_•_m_•ca_l __ L-_._-=;"C":~--~-~-.-n-___ 1,-----;-lng-eSI""'o'":-:n-Ca~~og:::.:~::rn j"lie~l Denmal 
5.2E-007 3.5E-005 J.SE-005 lsophorono kidney 7.7E-00--3--:------ 5.1E-001 tsophorone 

Lead 

Manganese 
Mercury 

Methylene Chloride 

m,p--xyJene 
Naphthalene 
Nlcl<el 
Of1ho.xylene 

Pemachlorophenol 
Phenol 
Pyntne 
Setenlum 
Silver 
Slyrene 
Tetrachloroethane 
Thallium 

Toluene 
Tr1chloroethene 
Vanadium 
Vinyl ChlOride 
Xylenes ~olaQ 
Zinc 

1.6E-007 1.9E-005 

2.3E-006 1.SE-004 

1.4E-005 9.3E-004 

1.2E-006 a.~-005 

6.4E-008 4.2E-006 

1.8E·001 

1 9E-005 

1.6E-004 

9.4E-004 

8.1E-005 

4.3E-006 

... --- ----

1.8E-001 

Lead 

Manganese 

Mercury 
Methylene Chloride 
m,p-xyJene 
Naphthalene 
Nickel orth<>-xylene 
Pen1achlorophenol 
Phenol 
Pyntne 

Selenium 
SHver 

51~ 
Tetrachtoroethene 
Thallium 
Toluene 
Trichloroethene 

Vanadium 
Vinyl Chloride 
Xylenes ~OiaO 
Zinc 

Area 2. Soil (2' to 10") 1,1-0k:hiOrOethane 1,1-Dfchloroethane 
1,1,1-Trk:hforoet:hane 1,1,1-Trichloroethane 
1,1,2-Tridlloroelhano 5.4E-008 S..E-008 1,1,2-Tricllloroelhane 
1,1,2,2-Telntehloroelhane 1.1E-007 1.1E-007 1,1,2,2-Tolracllloroelhane 
1.2-0k:hkxobenz.ene 1,2-Dichlorobenzene 
1,2--Dk:llloroelhane UE-006 4.7E-006 1 ,2-Dk:hloroolhane 
1,2--Dk:llloroelhene ~olaQ 1,2-Dichloroell1ene Ooi.IO 
1,2-DichiOR>prDpane 1.2-Dichloropropano 
1,2,_.. Tri(;hk)robenzene 1 ,2,_.. Trichlorobenzene 
1.$-Dich-..zene 1,$-Dich-nzene 
1,-4-Dich-..zene 1.2E-007 1.2E-007 1,4--llicll-zene 
2-Bulanone 2-llulanooe 
2·Hexanone 2-Hexanone 
2·Methylt1ajll1thalene 2-Melhylnaphlhalene 
2-Melloylphenol 2-Melhylphenol 
2,-4-Dichlorophenol 2,-4-Dichlorophenol 
2,4--Dimelhylphenol 2,-4-Dimelhylphenol 
2.4-Dinltrololuene 2,4--DinHrololuene 
2.4.5-Triclllorophenol 2,4.5-Triclllorophenol 
2,a.o.nnrototuene 2,8-Dinltrototuene 
3,3'~nzidine 3,3'·0ioh-zldlne 
4--Melloyl-2-penlanone 4-Melhyl-2-penlanone 
4-Melloylphenol 4--Melhylphenol 
4--NHtophonol -4-NIIrophenol 
4,4'-000 4,4'-000 
4,4'-00E 4,4'-DOE 
4,4'-DOT 2.2E-011 2.2E-011 4,4'-DOT 
Acenaphlhene Ac8naphlhene 
Acenophlhylene Acenophlhylene 
Acetone Acetone 
Aldrin 4.SE-009 4.SE-009 Aldrin 
alphHIHC 9.1E-011 9.1E·011 alpha-BHC 
Antht8cafle An1hracene 
Antimony Anllmony 
Arodor-1242 2.SE-010 2.SE-G10 Aroclor-1242 
Aroclor-1248 4.SE-009 4.5E-009 Aroclor·1248 
Arodor·1254 3.4E-009 3.4E-009 Aroclor-1254 

CNS 
ktdney 

low bodywt 
liver 

fetotoxic 
drculatory 
lOw body wl 

fetotoxlc 
liver 

liver 
liver 

liver 
skin 
liver 
liver 

liver 

liver 

drculatory 
liver 

fetotoxlc lhyroid 
kktney 
Uvar 

liver 
liver 

lOw body -ighl 
circulatory 

liver 
rasplraiOfY 

liver 
CNS 
CNS 

CNS 

liver 

1.7E-002 

9.7E-004 
2.1E-006 
2.1E-002 
2.4E-003 
1.1E-006 
1.8E-003 
HE-004 
2.3E-004 
1.4E-003 
6.0E-003 
2.2E-004 
7.5E-002 
1.8E-002 
S.SE-003 
5.0E-002 
1.5E-003 

1.5E-003 
2.4E-002 
2.8E+OOO 

2.SE-003 
5.6E-00l 

6.9E-002 
1.~-001 

UE-001 
S.SE-004 
3.~-009 

6.7E-OOS 
3.7E-007 
2.1E+OOO 

3.~-002 

1.1E+OOO 

1.2E-001 
1 5E-004 
1.4E+OOO 
3 1E+OOO 
7.9E-005 
1.2E-001 
1.6E-002 
1.5E-002 
9.4E-002 
1.9E+OOO 
1.5E-002 
S.OE+OOO 
1.2E+OOO 
3 7E-001 
3.4E+OOO 
9.9E-002 

1.1E-001 
5.2E+()(J()_ 
2.8E+003 

,~--1 
Exposure I 
5.2E-001 

1.2E+OOO 

1.2E-001 
1.6E-004 
1.4E+OOO 
3 1E+OOO 
S.OE-005 
1.2E-001 
1.6E-002 
1.5E-002 
9.6E-002 
1.9E+OOO 
1.5E-002 
S.1E+OOO 
t.2E+OOO 
3.7E.Q01 

3.4E+OOO 
1.0E-001 

1.2E·001 

5.6E-003 

6.9E-002 
1.~·001 

1.4E-001 
5.5E-004 
3.0E-009 
6.7E-005 
3.7E-007 
2.1E+OOO 

3.~-002 

~~========~========~==========·==J~Ar00or~~-1~~~========~====~==~~=3~-~~-008~==b:========~~3~-~~-008~==j~Arodor~~-1~260~========~==========~====~====~======~~=c==~"=-----------
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Arsenic 

Barium 
Benzene 
Benzoic Add 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g,h,l)perytene 

Benzo(k)nuoranthene 
Benzyi Alcohot 
BeryHium 
bela.BHC 

bis(2-Chloroethyf) other 

bi$(2-Eihyfh<t><yl)phlhalale 

Buty$benzylphlhalate 

Cadmium 

Carbon Ofsolftde 
Chlorobenzene 
Chloroform 

Chromium 3+ 
Chromium e+ 

Chrysene 

ds-1,2·0ichloroethene 
CobaH 

<:ower 
Cyanide ~otaQ 

Dtbenzofuran 
Dibenzo(a,h)anthracene 
Dieldrin 
Dlothyfphlhalate 

Dlmothyfphlhalale 

~· 01-n-octyfphlhotale 

Endosulfan I 

Endrin 
Endr1n ketone 

Ethyl Benzene 
Fluoranthene 
Fluorene 
gamma-Chlordane 

Heptachlor 
Heptachlor epoxkte 
Hexachlorobenzene 
Hexad'llorobutadlene 
Hexane, n
lndeno(1,2,l-cxt)pyrene 

150phorone 
Lead 
Manganese 
Mercury 

Mothytone Chloride 

m,p-xytene 
Naphlhotene 

Nickel 

N-Nitrosodiphenyfamfne 
ortho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthaftc anhydride 
Pyrene 
SefeniUR'! 

Table 6-2-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcmogenic Risk 

3.7E-009 

5.7E-OQ6 

I.SE-010 

SOE-011 

-4.SE-005 

2.6E-010 

3 4E-006 

1.6E-005 

4.0E-007 

9.2E-012 

1 OE-012 

1.6E-013 

1.5E-013 

2.6E-014 

4.8E-011 

1.5E-OO!I 

~~-~L 0-h-em_•_ca_' __ _ 

3 7E-009 Arsenic 

5.7E-006 

2 1E-010 

1.5E-010 

S.OE-011 

4.5E-005 

2.6E-010 

3.4E·008 

1.BE-005 

4.0E-007 

9.2E-012 

1.0E-012 

I 6E-013 

1.5E-Ol3 

2 BE-014 

4.8E-011 

1.5E-OQ6 

Barium 

Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)ftuoranthene 
Benzo(g,h,l)pery\ene 

Benzo(k.}fluoranthene 
Benzyl Alco~ 

Beryllium 
beta-BHC 
bfs(2-Chloroethyf) ether 

bi$(2-EihythexyQphlhalale 

Butytbenzylphthalate 

Cadmium 
Carbon Disulfide 
Chlorobenzene 

Chlorofonn 

Chromium 3+ 
Chromium 6+ 
Chrysene 

cis-1,2-Dichloroethene 
Co ban 

Copper 

Cyanide (totaf} 

Oibenzofuran 
rnbenzO(a,h)anthracene 
Diekhin 

OH!thyfphlhalale 

Dlmothyfphlhalate 

Okl-butyfphlhalote 

01-n-octyfphlhalate 

Endosutfan I 
Endrin 
Endrin ketone 

Ethyt Benzene 

Fluoranthene 

Fluorene 
gamma-Chlordane 

Heptachlor 
HeptaChlor epoxide 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexane, n.
lndeno(1,2,3-cd)~ne 

lsophorone 
Lead 
Manganese 

MeiQiry 

Methylene Chloride 

m,p-><ytene 
Naphthalene 

Nk:kol 
N-Nftmsodiphenyfamlne 

orth<>·xyteno 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 

Pyrone 
setenium 

1-- ~=~~ 
\ Non-Carcinogenic Hazard Quotienl I 
f-- Pnma~·-----r- /~gestio~ in_ halat;on -~ Dermal _j_ ----rota~ , l _T~~ 1 ______ \ _ ____ _ Exposu~~' 
I respiratory 

fetotoxic 9.6E-004 g BE-004 

blood d1sorders 3.2E-001 3.2E-001 

respiratory 

liver 

liver 

liver 

respiratory 

respiratory 

liver 
k.idney 

respiratory 

CNS 

respiratory 

circulatory 
respiratory 

B.SE-006 

8 2E-010 

2.JE-002 
6.5E+OOO 

7.9E-003 

4.0E-OOB 

2.7E-003 

1.2E-005 

2.9E-003 

3.8E-001 

8.5E·006 

8.2E-010 

2.3E-002 

6.5E+OOO 

7.9E-003 

4.0E-008 

2.7E-003 

1.2E-005 

2.9E-003 

3.6E-001 



rM.,_Arta2BME w114 \IT lUll! rBWa2RME 

Medium 

{ 

Exposure 
Medium 

I 

Exposure 
Point 

Silver 

Styrene 

Tetrachloroethene 

Thallium 

Toluene 
T richkM'oethene 

Vanadium 
Vinyl Chloride 

Xytenes ~otaQ 
ZJnc 

Table 6-2-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

--- --1[~-C=hem~l -

I --Toi&l~ 
_ Exposure I ___ 

~tver 

Styrene 
J.SE-006 J.SE-006 Tetrachloroethene 

Thallium 

Toluene 
6.0E-006 e.OE-006 Tri<:htoroethene 

Vanadium 

UE-006 UE-006 Vinyl Chloride 

xytenes not&Q 

Zinc 

( 

-1 

CNS 

Plimary j 
_ _ T_!_rget_grgan 

1 

liver 

CNS 

respir&IOfY 

CNS 

CNS 

Non-Cardnogenlc Hazard Quotient 

J Total Ingestion ---] - Inhalation _j __ -~~~~ 
__L_Expq~u_re _ 

5.2E-004 
3.5E-002 

2 IE-001 

Total Kidney Ht· 

Total Skin HI 

Total Thyrokl HI: 
Total Liver HI 

Total Circulatory System HI: 

Total CNS HI. 
Total Fetotoxic HI· 

TOial Gl Tract HI: 

Total Respiratory HI: 

Total Eyes HI: 
Total Reproductive HI: 

Total Mammary HI: 
Total Adrenal Ht· 

Total Heart HI: 

Total Skeletal System HI: 

Total Thyroid HI: 

Total Blood Disorders HI 

( 

5.2E-004 
J.SE-002 

2 IE-DOI 

O.OE+OOO :=J 
3.2E-OD2 I 
2.8E-OD2 ) 

[ __ ~.JE~ 
c ---ne+ooo--J 



Medium 

~
----- -- --~-. ~ --- -- --- ---

Scenano T•metrame Fulure ~::;; =~la!ion::ne Wo~er _ 

Exposure 
Medium 

Exposure Chemical 

Soil 

Point 

I Area 2. Soil (2' to 10') 1,1-Dichloroeihane 
1.1. 1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-0ichloroethene (total) 
1,2-Dichloropropane 
1,2,4-Trichlorobenzene 
1 ,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenot 
2,4-Dimethylphenol 
2,6-Dinitrotoluene 
4-Methyl-2-pentanone 
4-Melhylphenot 
4,4'-DDD 
4,4'-0DE 
4,4'-DDT 
Acenaphlhene 
Acetone 
Aldrin 

alpha-BHC 

Aluminum 
Anthracene 
Antimony 
Arodor-1248 
Arodor-1254 
Arodor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(k)ftuoranlhene 
Benzyl Alcohol 
Beryllium 

beta-BHC 
bis(2-Chloroethyl) ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphlhelate 
Cadmium 
Chloroform 
Chromium 3+ 

Chrysene 
cis-1.2-Dichloroethene 
Goban 
Copper 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
01-<l-butytphthalate 
Oi-(1-octyfphthatate 

Ethyl Benzene 
Fluoranthene 

Table 6-2-6 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 

Ingestion 

1.9E-010 

4.4E-008 

4.9E-009 

5.9E-010 

2.1E-OOB 
8.0E-009 
1.5E-OOB 

3.5E-006 

5.6E-OOB 

1.9E-006 
1.BE-004 
3.1E-007 

?.SE-008 

5.3E-OOB 
2.9E-007 
1.0E-007 
1.0E-OOB 

3.9E-OOB 

3.2E-006 
B.6E-007 

2.3E-OOB 

7.4E-010 

American Chem1cal Services Site 

Carcinogenic Risk 

Inhalation 
----------

Dermal 

6.3E-009 

1.0E-006 

1.1E-007 

1.3E-008 

4.8E-007 
1.8E-007 
3.5E-007 

80E-005 
1.3E-006 

5.0E-005 
4 2E-003 

7.5E-006 

1.9E-006 

1.2E-006 
7.9E-006 
2.4E-006 
2.4E-007 

6.6E-007 
7.4E-005 

2.0E-005 

5.5E-007 

4 IE-006 

--=-1 
Total 

Exposure 

6.5E-009 

1.0E-006 

1.2E-007 

1.4E-008 

5.1E-007 
1.9E-007 
3.7E-007 

8.4E-005 
1.3E-006 

5 1E-005 
4 3E-003 

7 8E-006 

2.0E-006 

1.3E-006 
8.2E-006 
2.5E-006 
2.5E-007 

9 2E-007 
7.7E-005 

2.1E-005 

5.7E-007 

4.2E-006 

I 
1.1-DichlorC>ethane 
1.1 .1-Trichloroethane 

l circulato,.Y 4.9E-005 - 1.1 E-003. 1.2E-0o:i 
liver 1 .2E-003 - 2.8E-002 2.9E-002 

1.1 .2.2-Tetrachloroethane liver 2.3E-007 - 7 3E-006 7.6E-006 
1,2 -Dichlorobenzene CNS 6.BE-004 - 2.0E-002 2.1E-002 
1 ,2-Dichloroethane 
1,2 -Dichloroelhene (total) 
1 .2-Dichloropropane 
1.2.4-Trichlorobenzene 
1, 4-Dichlorobenzene 
2-Bulanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenot 
2,4-Dimethylphenot 
2,6-Dinitrotoluene 
4-Methyl-2-pentanone 
4-Methylphenol 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 
Acetone 
Aldrin 
alpha-BHC 

Aluminum 
Anthracene 
Antimony 
Arodor-1246 
Arodor-1254 
Arodor -1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranlhene 
Benzo(k)ftuoranlhene 

fetotoxic 
kidney 
Gltrad 

loW body wt 
Gltrad 

hver 
CNS 

Gltrad 
liver 

generalized 

liver 
respiratory 

liver 
liver 

fetotoxic 
eyes 

fetotoxic 
liver 
liver 

circulatory 
Gltrad 

skin 
liver 
liver 

circulatory 
circulatory 

blood disorders 
Gltrad 

Benzyl Alcohol CNS 
Beryllium kidney 
beta-BHC Uver 
bis(2-Chloroethyl) ether reproductive 
bis(2-Ethylhexyl)phltlalate liver 
Bulylbenzylphthalate mammary 
Cadmium kidney 
Chloroform circulatory 
Chromium 3+ liver 
Chrysene liver 

2 3E-004 
1.4E-003 

3.8E-004 
1.1E-005 

2.8E-003 
8 5E-004 
9.8E-003 
9.0E-004 
1 7E-003 

1.7E-003 
1.4E-002 

1.3E-003 
9.4E-005 
4.5E-003 
9.6E-002 

3.1E-003 
1.6E-006 
1.5E-001 

6 BE-001 

9.7E-003 

1.4E-002 
1 2E-002 
2.3E-005 

4.3E-005 
6.4E-005 

4.3E-002 

7.9E-004 
4.0E-002 
5 3E-003 
3 7E-004 

5.1E-003 
3.2E-002 

8.6E-003 
2.6E-004 
6.6E-002 
2 OE-002 
2.2E-001 
2.1E-002 
3 8E-002 

3.9E-002 
4.7E-001 

2.9E-002 
2.1E-003 
1.3E-001 
2 2E+OOO 

7.1E-002 
3 7E-005 
3.5E+002 

1.7E+001 

2.3E-001 

3.3E-001 
J.OE-001 
5.1E-004 

9.7E-004 
1.5E-001 

9.9E-001 
1 8E-002 
3.6E+001 
1.3E-001 
2.1E+OOO 

5.4E-003 
3.4E-002 

8.9E-003 
2.7E-004 
7 OE-002 
2 OE-002 
2.3E-001 
2.1E-002 
3 9E-002 

4.0E-002 
4.9E-001 

3.0E-002 
2.2E-003 
1.4E-001 
2 3E+OOO 

7.4E-002 
3 9E-005 
3.5E+002 

1.8E+001 

2.4E-001 
3.4E-001 
3.2E-001 
5.4E-004 

1 OE-003 
1 SE-001 

1.0E+OOO 
1.9E-002 
3.6E+001 
1.3E-001 
2.1E+OOO 

cis-1,2-Dichloroethene circulatory 8 SE-006 - 2.0E-004 2.1 E-004 
Goban heart 2.1E-004 - 4.7E-003 4.9E-003 
Copper liver 1.2E-002 - 4.7E-001 4.6E-001 
Dibenzofuran dec growth rate 2.3E-004 - 5.4E-003 5.6E-003 
Diethylphthalate low body wt 3.0E-005 - 6.9E-004 7.2E-004 
Dimelhylphthalate Gllracl 9.BE-006 - 2.2E-004 2.3E-004 
Di-<l-butylphthalate liver 1.5E-003 - 3.4E-002 3.6E-002 
Di-n-<>Ciytphthalate 2.4E-004 - 5.6E-003 5.6E-003 
Ethyl Benzene liver 2.6E-003 - 6.3E-002 6.6E-002 

___ J-_~-~--~------==~=======~=J~FI~oo~ra~n~th~ene~========~==~k~id~ne~y==o- -~3~.8~E~-00~.-~~==-=~=----~-~==~=~'~8~.6~E~-004~~~~=9~.2~E~-004~~~~1 



Medium 

I 
--·--:J ----·~---
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Table 6-2-6 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Exposure 
Medium Ex~:~re -~- Chemical - -~ - l-n-ha_•_c=t-~o7ro_n~n~o=g-'-~=e_n~ic~R~~=·_s=k_m.=~_a= __ i_~= ___ = __ l_= '~-~-'._Ill~_-- _-.~~-C_h_em-ica_l_~ __ ··~c-~~~---=~..,a=_"''~=-.,"=,e,.~~,=~"'~g,,,a~.n=.-_ ~=L= .. =I=n_g=e=:_-_=~~=~;:c-1~-:ct:-:-ar_d_a,u_o_tie~:=-te_rm_a,--1 -.---T~o--cta-cl-----il _______ ___jL_ ____ I - lng:~n- _ L ~ _ _ Exposur~ , 

Fluorene -- Fluorene I skeletal 1.7E-004 3.9E-003 4.0E-003 

AIR 

( 

Area 2, Soil (2' to 10') 

Hexachlorobutadoene 
lndeno(1,2.3-cd)pyrene 
Iron 

1.9E-009 
2.7E-008 

4.4E-008 
6.3E-007 

4.6E-008 
6.5E-007 

Hexachlorobutadiene low body wt 1.7E-003 4 OE-002 4 2E-002 

lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrena 
Selenium 
Silver 
Styrene 
Tetrachloroethane 
Thallium 
Toluene 
Trichloroethane 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

4.6E-008 10E-006 1.1E-006 

1.4E-008 5.7E-007 S.BE-007 

2.0E-007 4.6E-006 4.8E-006 

1.2E-006 2.8E-005 2.9E-005 

1.0E-007 2.4E-006 2.5E-006 

5.6E-009 1.3E-007 1.3E-007 

lndeno( 1,2,3-cd)pyrene 
Iron 
lsophorone 
Lead 
Manganese 
Merrury 
Methylene Chloride 
m,p-xylene 
Naphthalene 
Nickel 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
T etrachloroethene 
Thanium 
Toluene 

Trichloroethane 
Vanadium 
Vinyl Chloride 
Xylenes (total) 
Zinc 

kidney 
CNS 

kidney 
low bodywt 

liver 

fetotoxic 
circulatory 
low body wt 

fetotoxic 
liver 
liver 
liver 
liver 

skin 
liver 
liver 

liver 

liver 
circulatory 

liver 
letotoxic 
thyroid 

2.4E-002 
3.4E-003 

7.5E-003 

4.3E-004 
9.2E-007 
9 2E-003 
1.0E-003 
4.7E-007 
7.9E-004 
1.1E-004 
1.0E-004 
6.2E-004 
2.6E-003 
9.8E-005 
3.3E-002 
7.7E-003 
2.4E-003 
2.2E-002 
6.5E-004 

6.8E-004 
1.0E-002 

(total) 2.1E-004 . 4.9E:-003 5.1E-003 __ ___,(to:::ta=I:J_) f-------+__;1c.:.2:::E:..+-=OOO=--- __ _ 
1, 1-Dichloroethane - - 1,1-0ichloroethane 
1. 1. 1-Trichloroethane - - 1,1,1-Trichloroethane 
1,1,2-Trichloroethane - 9.4E-009 - 9.4E-009 1,1,2-Trichloroethane 
1,1,2.2-Tetrachloroethane - 2.0E-008 - 2.0E-008 1,1,2,2-Tetrachloroethane 
1,2-Dichlorobenzene - - 1,2-0ichlorobenzene 
1,2-Dichloroethane - 8.3E-007 - 8.3E-007 1,2-0ichloroethane 
1,2-Dichloroethene (total) - - 1,2-Dichloroethene (total) 
1,2-0ichloropropane - - 1,2-Dichloropropane 
1,2,4-Trk:hlarobenzene - - 1.2.4-Tric:hlorobenzene 
1,3-Dichlorobenzene - - 1,3-0ichlorobenzene 
1,4-Dichlorobenzene - 2.1E-008 - 2.1E-008 1,4-0ichlorobenzene 
2-Butanone - - 2-Butanone 
2-Hexanone - - 2-Hexanone 
2-Methylnaphthalene - - 2-Methytnaph1haten 
2-Melhylphenol - - 2-Methyfphenol 
2,4-0ichloropheno - - 2,4-Dichlorophenol 
2,4-0imethylphenol - - 2,4-0imethylphenol 
2,4-0initrotoluene - - 2,4-Dinitrololuene 
2,4,S.. Tl'lehlorophenol - - 2,4,5-Trk:hlorophenol 
2,6-0initrotoluene - - 2,6.Qinitrototuen 
3,3'-0ichlorobenzld - - 3,3'-0ichlorobenzldi 
4-Methyl-2-pentanone - - 4-Methyl-21*118none 
4-Methylphenol - - 4-Methyfphenol 
4-Nilrophenol - - 4-Nilmphenol 
4,4'-000 - - 4,4'-DDD 
4.4'-DDE - - 4,4'-0DE 
4,4'-0DT - 3.9E-012 - 3.9E-012 4,4'-0DT 
Acenaphlhene - - Acenaphlhene 
Acenaphthylene - - Acenaphthylene 

kidney 
~ver 

trver 
liver 

low body weight 

circulatory 

~ver 

respiratory 
liver 
CNS 
CNS 

CNS 

liver 

2.2E-003 
4.9E-003 

S.OE-002 
9.1E-002 

1.2E-001 
4.9E-004 
2.6E-009 
S.BE-005 
3.2E-007 
1.8E+OOO 

26E-002 

S.SE-001 
7.7E-002 

17E-001 

18E-002 
2.3E-005 
2.1E-001 
4.7E-001 
1.2E-005 
18E-002 
2.4E-003 
2.3E-003 
1.4E-002 
2.8E-001 
2.2E-003 
l.SE-001 
1.8E-001 
5.6E-002 
5.1E-001 
1.5E-002 

1.7E-002 
7.9E-001 
4_2E:+oo2 

5.7E-001 
8.1E-002 

18E-001 

1 BE-002 
2 4E-005 
2.2E-001 
4.7E-001 
1.2E-005 
1.9E-002 
2.5E-003 
2.4E-003 
1.5E-002 
2.9E-001 
2.3E-003 
7.9E-001 
1.8E-001 
5.8E-002 
5.3E-001 
1.6E-002 

1.8E-002 
B.OE-001 
4.2E+002 
2.2E-003 
4.9E-003 

6.0E-002 
9.1E-002 

1.2E-001 
4 9E-004 
2.6E-009 
5.8E-005 
3.2E-007 
1.8E+OOO 

2.6E-002 

~='=======o!~A~cet~one~======'==~-~=='======'~=~-=='========"'"Acetone~======~'=====~==-====' ~=c===='====:::c==='==- _c== 
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Table 6-2-6 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

!-:-~:._:_~-~~-r::J-_ Exposure Jl 
Med1um Po~nt 

- --

Chemical 
-- - CarCinogenic Risk - ~-~=Chemical 

eSt1on----r lnh8iation 1 -- --Dermal -~. -Total-~ 
__ _ ___ _[ ______ L___ __ __j_ Exposure _I 

Aldrin 
alpha-BHC 
Anthracene 
Ant1mony 
Aroclor-1242 
Arodor -1248 
Aroclor-1254 
Aroclor -1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(g,h,i)perylene 
Benzo(k)ftuoranthene 
Benzyl Alcohol 
Beryllium 
beta-BHC 
bis(2 -Chloroethyl) ether 

bis(2-Ethylhexyf)phthalate 
Butylbenzylphthalate 
Cadmium 
Cart>on Disulfide 
Chlorobenzene 
Chloroform 
Chromium 3• 
Chromium6+ 

Chrysene 

cis-1 .2-Dicllloroethene 
Cobalt 
Copper 
Cyanide (total) 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Dieldrin 
Diethylphthalate 
Dimethylphthelate 
Di-n-bulylphthalate 
Di-n-octytphthalate 

EndoSUitan I 
Endrin 

Endrin ketone 
Ethyl Benzene 
Fluoranthene 

Auorane 
gem~ 

Heptachlor 
Heplathtor epoxide 
Hexachlorobenzene 

Hexachlorobutadiene 
Hexane, n-
lndeno(1 .2.3-<:d)pyrene 
lsophorone 
Leed 
Manganese 

7.9E-010 7.9E-010 Aldrin 
16E-011 1.6E-011 alpha-BHC 

4 4E-011 
7.9E-010 
5 9E-010 
5 3E-009 
6 4E-010 

1.0E-006 

3 7E-011 

2.5E-011 
8.7E~12 

7.9E-006 
4.5E-011 

6.0E-009 

2.8E-006 

7 OE-008 

1.6E-012 

1.8E-013 

2.8E-014 
2.7E-014 
4.9E.015 

8.4E-012 

4.4E-011 
7.9E-010 
5.9E-010 
5.3E-009 
6.4E-010 

1.0E-006 

3.7E-011 

2.5E-011 
8.7E~12 

7.9E-006 
4.5E-011 

6 OE-009 

2.8E-006 

?.OE-008 

1.6E-012 

1.8E-013 

2.8E-014 
2.7E.014 
4.9E-015 
8.4E-012 

Anthracene 
Antimony 
ArocJor-1242 
Arodor-1248 
Aroclor-1254 
ArocJor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(g,h,i)perylene 
Benzo(k)ftuoranthene 
Benzyl Alcohol 
Beryllium 
bela-BHC 
bis(2-Chloroethyl) ether 
bis(2-Eihylhexyf)phlhalale 
Butylbenzylphthalate 

Cadmium 
Cart>on Disulfide 
Chlorobenzene 
Chlorofonn 
Chromium 3+ 
Chromium6• 
Chrysene 
cis-1 ,2-Dichloroethene 

Cobalt 
Copper 
Cyanide (total) 
Oibenzofuran 
Dibenzo(a,h)anthracene 

Dieldrin 
Oiethylphlhalate 
Dimethyl phthalate 
Di-n-bulylphlhatate 
Di-n-octylphthalate 

EndoSulfan I 
Endrin 
Endrin ketone 
Ethyl Benzene 

Fluonlnthene 
Fluorene 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
HexachlorObutadiene 
Hexane, n
lndeno(1.2,3-cd)pyrene 
lsophorone 
Leed 
Manganese 
Merwry 

respiratory 
fetotoxic 

blood disorders 

respiratory 

liver 

liver 
liver 

respiratory 

respiratory 

~ver 

kidney 

respiratory 

CNS 

8.4E-004 
2.8E.001 

?.SE-006 

7.1E-010 
2.0E-002 
5.7E•OOO 

?.OE-003 

3.5E-008 

2.3E-003 

11~-()_Q_5 

8 4E.004 
2.8E-001 

?.SE-006 

7.1E-010 
2.0E-002 
5.7E+OOO 

?.OE-003 

3.5E-008 

2 3E-003 

_ == = ~-11E.;O<J_S~ 
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Med1um Exposure 
Med1um 

Exposure 
Po1nt 

I 

=~~ .. 

( 

Chemical 

Methylene Chloridil · 
m,p-xytene 
Naphthalene 
NiCkel 
N-Nitrosodlphenylamine 
ortho-xytene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrane 
Selenium 
Silver 
Styrene 

T elrechloroethene 
Thallium 
Toluene 
T richloroethene 
Vanadium 
v.,y1 Chloride 
Xytenes (total) 
Zinc 

Table 6-2-6 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic R1sk 

I 
DenT\ a! Inhalation Total Ingestion 

Exposure 
2.6E-007 2.6E-007 

6.2E-007 6.2E-007 

1.1E-006 1.1E-006 

3.4E-007 3.4E-007 

I 

Chemical 

Primary 
T arQet Organ 

Methylene Chloride respiratory 
m,p-xytene 
Naphthalene circulatory 
NiCkel respiratory 
N-Nitrosodiphenylamine 
orlho-xytene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrane 
Selenium 
Silver 
Styrene 
T etrachloroethene 
Thallium 
Toluene 

Trichloroetllene 
Vanadium 
Vinyl Chloride 
Xytenes (lotal) 
Zinc 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

!total) ---- 1.5E:005. . i .5E.:005 (totall 

Total Risk Across Subsurface Soil ,~1:J[Index Across Subsurface Soil 
Total Risk Across All Media and All Exposure Routes Ll§:~~ 

( 

Non-Carcinogenic Hazard Quotient 
~II 

jf 

Jl 
'f 

Dermal r--iotal 
1 Exposure 

- 2.5E-003-

Inhalation Ingestion I 
2.5E-OO:l 

I 

.I 

3.1E-001 3 tE-001 

~J 
4.6E-004 4.6E-004 
3.1E-002 3.1E-002 

1.8E.001 1.BE-001 

8.6E+OOO 
Subsurface ·sOil -11 4.3E+oo2 l 

Total Kidney HI: I 3. 7E+001 I 
Total Skin HI: ~002 j 

Total Thyroid HI: I a.OE-001 :J 
TotalliverHI· I 3.1E+001 ~ 

Total Circulatory System HI· I 1.1 E+OOO I 
TotaiCNSHL [ 21~ 

Total Fetoloxic HI L.:_J.9_E.OOL] 
Total Gl Tract HI: C2:3E-.af1--] 

Total Respiratory HI: I S.OE-001 ~ 
Total Eyes HI· I 2.2E.003 I 

Total Reproductive HI [ O.OE+OOO I 
Total Mammary HI: I 1.9E.002 I 
Total Adrenal HI: I O.OE+OOO I 

Total Heart HI: C3YBJo3 I 
Total Skeletal System HI: I 4.0E.003 I \: 

Total Thyroid HI: I a.OE-001 I 
Total Blood OisOf'ders HI: I S.OE-001 I 

( 



Table 6-2-7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

__ F __ ,I_e_I::::M:w~·~~ •= -~-:=Ji '~' . J O•-·-••• ·---- Chemi=l Jcr==------~on-~rconogenocHazardQuotoent --.~ 
_ _ ---- e;t1on- _]lnhalabo~ I OeiTna~ I Ex:o0tsaulre J Primary ~bc;n I lnhalatoo~TO.---rmal /Total I 

!I Sediment I . A~::2 2.4-0imelhylphen:l -- -----r- ---~ - -- 2~:--0i-m-elh-y-lph:nol T:::::~:- j_3 ___ 7_E--OOO-~ ---~ U-E--004-[ ~:~:• II Sediment 

----- --

2-Melhylnaphlhalene 2-Molhytnaphthalone Gl Tract 9 BE-007 1 4 SE-005 4 6E-005 
Aluminum Aluminum circulatory system 5. 9E·004t 2 BE-003 3 3E-003 
Anthracene 

Arsenic 6.6E-007 9 7E-006 1 OE-005 

Barium 
Benzene I.BE-008 9 IE-007 9 3E-007 

Benzo(a)anthracene 2.3E-OOB 1.1E-006 UE-006 

Benzo(a)pyrene 2.2E-007 1.6E-005 1.6E-005 

Benzo(b)fluoranlhene 1.9E-008 B.9E-007 9.1E-007 

Benzo(k)fluonmlhene 2.2E-009 I.OE-007 I.OE-007 

Beryllium 

bis(2-Chloroe!hyt) ether 2.7E-OOB 1.2E-006 1.3E-006 

bis(2-E!hylhexyl)phlhala1e 2.7E-009 1.2E-007 1.3E-007 

Butylbenzylph!halate 

Cadmium 

Chloroform B.OE-013 3.9E-009 3.9E-009 

Chromium (total) 

Chrysena 2.2E-010 2.5E-008 2.5E-008 

Copper 

Oibenzo(a,h)an!hracene 5.1E-OOB 2.8E-006 2.7E-006 

Ethyt Benzene 

Ffuoranthene 

lnodono(1,2,3-cd)pyrene 1.2E-006 5 6E-007 5.7E-007 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nid<el 

Pyrene 

Toluene 

Vanadium 

Xylones (totaQ 

Zinc 

3.4E-005 

Anthracene Gl Tract 3.4E-006 1.6E-006 1.6E-OOO 

~~s;un; cirwlat~: system ~:~~~= li ~:::~: :.~:~: 
Benzene blood disorde~ 5.7E-004 2.9E-002 3 OE-002 
Benzo(a)anthracene NA 

Benzo(a)pyrene 

Benzo{b)ffuoranthene 

Benzo(k)nuoranlhene 

Berytlium 

bis(2-Chloroethyl) ether 

bis(2-E!hylhexyl)phthalate 

Butylbenzylph!halate 

Cadmium 

Chloroform 

Chromium (total) 

Chrysene 

Copper 

();benzo(a,h)anthracene 

Ethyl Benzene 

fluonlnlhene 

lndeno( 1,2,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nickel 

Pyrena 

Toluene 

Vanadium 

Xytenes (total) 

Zinc 

NA 

NA 

NA 

kidney 

reproductive system 

liver 

mammary 

kidney 

circulatory system 

liver 

~ver 

ltver 

kidney 

NA 

CNS 

kidney 

low body weight 

circulatory system 

low body weight 

fiver 

liver 

I 
2.9E-005 

2.7E-005 

t.OE-007 

5.6E-004 

3.7E-008 

1.2E-003 

1.1E-004 

1.6E-007 

3.1E-006 

5.7E-003 

2.2E-003 

6.7E-007 

B.BE-005 

1.3E-002 

1.2E-003 

4.8E-006 

5.2E-001 

taE-006 

5.4E-002 

6 BE-004 

B.OE-006 

1.4E-004 

2.8E-002 

1.0E-002 

3 1E-005 

a.ZE-003 

2.1E-004 

1.6E-006 

1 JE-002 

1 3E-003 

4.9E-006 

5.2E-001 

1.BE-006 

5.5E-002 

1 OE-003 

B.2E-OOO 

1.4E-004 

3.2E-002 

1 .JE-002 

3.2E-005 

8.3E-003 

Z.1E-004 

1.6E-006 

fatotoxic 

4.5E-0061 
HE-008 

1 2E-003 

6.3E-007 

1.4E-003 

6.4E-007 
circulatory system 2

1 
.. 
2
sEE·-008004 j 

. lhyroid 4. 7E-005 7 3E-004 7 SE-004 
1.6E-002 7.3E-001 7.5E-001 ·--r otal Hazard Index Across All Exposure Routes -I [L?E:,CKn_J 

Total Circulatory System HI• [_ 6.6E.002] 

Total Low Body Weight HI • rr--~ 
Total Mammary HI = @fQQii _] 

T ... l Fetoto>clc HI= I 6.4E-007 I 
Total Gl Tract HI • [~ BE-OOS I 
Total Thyroid HI= [iae.oo;cl 
Total Kidney HI= @E-001 _ _I 

Total Liver HI= ffiE-003. _] 

Total Blood Disorders HI= [ioe-002. _I 
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Table 6-2-8 
SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs 

CENTRAL TENDENCY 
Amencan Chemical Services NPL Site 

.e~··~·~I~NQ'c"~2C~T~WK~4=]'=======-,,~~~- -~-- --~~ ~~~~- _ ~- ~ ,_cc_~~~~-~~ -=~-~-~=======~~~~~~ ~~~c;c=~-~ --~~~=- r --~--~~==~=======~-===~=~~ 

I
I Medium \ Exposure lExposure Chemical I Carconogenoc Rosk ! Chemical I Non·Carcinogenic Hazard Quotient 

Med1um Poml ~ 
'1 lnge_s~o;---11.;-h_•_tation ~~~~ Dermal l Total -Prim-;,.ry --

~~~ ~====~==~~~~· '~======---{-~~=-~= ~~ ~~_;c~~~~~~~~':E"'!!"'~'"'!.rU~i)====~===-= ~Target~~ - Sedoment I Sediment r [)it~ r ~--~- - ~ L - "T 

---- ---,-----,-----11 
Ingestion Inhalation Dermal Total 

Ex~sure ] 
CCC~c~ 

Area 2 2,4-0imethytphenol • 2.4-0imethylphenol 
2-Methylnaphthalene 2-Methylnaphlhalene 
A.Juminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a)anthnlcene 

Benzo(a)pyrwne 

Benzo(b)fluoranthana 

Benzo(k)ftuOfllnthene 

Berytlium 

bis(2-Chloroethyl) ether 

bis(2-Ethylhexyl)phlhalate 

BIJtytbenzytphthalote 

Cadmium 

Chlorolonn 

Chromium (total) 

Chrysene 

Copper 

Oibenzo(a,h)anthracene 

Ethyl Benzene 

Flucnnthene 

lndeno(1,2,3-cd)pyrene 

Iron 

Lead 

Mangenese 

Mercury 

j J
:~e 

Totuene 

Vanadium 

;:nes(totat) 

ITotall • 

5 8E-008 

1.6E-oo9 

2.0E-009 

1.9E-008 

1.7E-oo9 

1~9E-010 

2.4E-oo9 

2.4E-010 

7.0E-014 

1.9E-011 

4.5E-oo9 

1.1E-oo9 

9.1E-008 

2.9E-007 

2.8E-008 

3.2E-008 

4 7E-007 

2.7E-008 

3.1E-009 

3 8E-008 

3 8E-009 

1.2E-010 

7.5E-010 

7.9E-008 

1 7E-008 

9.9E-007 

Aluminum 

Anthracene 

3.5E-007 Arsenic 

Barium 

2. 9E·008 Benzene 

3 .• E..Q06 Benzo(a)anthracene 

4 9E-007 Benzo(a)pyrene 

2.8E-008 Benzo(b)fluoranthene 

3. 3E..oo9 Benzo(k)fluoranthene 

4.0E-008 

4.0E-oo9 

1~2E-010 

7.7E-010 

8.4E-008 

1.8E-008 

1.1E-006 

Beryllium 

bis(2-Chloroethyt) ether 

bis(2-Ethythexyl)plltholate 

Butytbenzytphthalate 

Cadmium 

Chloroform 

Chromium (total) 

Chrysene 

Copper 

Oibenzo(a,h)anthracene 

Elllyt Benzene 

Fluoranthene 

lndeno(12,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nicl<et 

Pyrena 

Toluene 

Vanadium 

Xytenes (total) 

Zinc 

ITotalll 

T ota1 Risk Across Sediments I 1.1 E-006 I 

( 

generalized 

Gl Tract 

circulatory system 

GITrad 

circulatory system 

NA 
blood disorders 

NA 

NA 

NA 

NA 

kidney 

reproductive system 

liver 

mammary 

kidney 

circulatory system 

Hver 

liver 

liver 

kidney 

NA 

CNS 

kidney 

low body -ighl 

circulatory system 

low body weight 

liver 

liver 

drt:Uiatory system 

fetotoxic 

~-

1 SE-006 

4.3E-007 

2.6E-004 

1~5E-008 

1~8E-003 

7.0E-005 

2.5E-004 

1.3E-005 

1 2E-005 

4.6E-008 

2.5E-004 

1.6E-008 

5.1E-004 

5.0E-005 

7.0E-008 

1~3E-006 

2.5E-003 

12 6E-005-

I 6.9E-006 

4~2E-004 

2.4E-007 

9 OE-003 

1~ 1E-004 

4~4E-003 

2 OE-003 

1.9E-004 

7.3E-007 

7~9E-002 

2~7E-007 

8.1E-003 

1.3E-004 

1.2E-006 

2.1E-005 

4.0E-003 

9.8E-004 1.6E-003 

2 9E-007 4.7E-006 

3.9E-005 1.2E-003 

2.0E-006 3.1E-005 

1.5E-008 2.4E-007 

1.1E-004 1.8E-004 

5.4E-oo9 9.5E-008 

2.1E-005 1~1E-004 

6.9E-003 1.1E-001 

2.8E-005 

7 3E-006 

6.6E-004 

2.5E-007 

UE-002 

1 8E-004 

4 7E-003 

2.0E-003 

2.0E-004 

7.7E-007 

7 9E-002 

2~8E-007 

8 7E-003 

1 SE-004 

1.3E-006 

2~3E-005 

6.5E-003 

2~5E-003 

5~0E-006 

1.3E-003 

3.3E-005 

2.6E-007 

2~9E-004 

1.0E-007 

1.3E-004 

1.2E-001 

Total Hozaord Index Aaoss AI Exposure Routes I 1.2E-001 I 

Total Circulalory System HI = 
Total Low Body Weight HI• 

Total Mammary HI = 
Total Fetotoxic HI:: 

Total Gl Trod HI • 

Toto! Thyroid HI = 
Total Kidney HI :: 

Total Liver HI :: 

Total Blood Disorders HI= 

I 1.2E-002 I 
I 1.3E-003 I 
I 7.7E-007 I 
I 1.0E-007 I 
I 7.5E-006 I 
I 1~3E-004 I 
[ 8.4E-002 I 
L42E-004 I 
I 4.7E-003 I 

( 

i: 
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Scenario Timeframe: L Receptor Population: 

-~~ Receptor Age: 

Table 6-2-9 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

·----· 

F====M=e=d=iu=m=-,--T-~cccEc=-x-cpo~s~u=re===-~f=E=x=po=s=u=re=-c~~=-==-=~=~=e=m=ica=l = 1- - - _ _carcinogenic Risk 
Medium Point 

__ lng::l:halation I Dermal 

----

Surface Water Surface Water Ditch 
1 --E~x~~ot:~Jre-- ~--:e~ical -T·~_ _:o~~arcinogenicHazar~--Quotien~~- I 
. r __ L_~=--=-==_j_= Ta;:~~g-esti~n J lnhalation1 Dermal I Ex:;~~rj 

. - r---- - circulatory system - 2.0:-00~r --- -~-Area 2 1,1-Dichloroethane 

1,2-Dichloroethene(total) 

2.4-Dimethy1phenol 

2-Butanone (MEK) 

2-Methy1phenol (0-Cresol) 

4-Melhyi-2-Pentanone 

4-Methy1phenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethy1)Ether 

Chloroelhane 

Chromium 

Elhylbenzene 

Iron 

lsophorone 

Lead 

Manganese 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

Xylene (total) 

Zinc 
(Total) 

1.2E-005 

2.3E-006 

1.5E-005 

1.5E-008 

8.3E-010 

2.9E-005 

1.4E-006 

9.6E-006 

B.OE-006 

2.0E-008 

8.7E-010 

1.9E-005 

1.3E-005 

1.2E-005 

2.3E-005 

3.6E-008 

1.7E-009 

4.8E-005 

Total Risk Across Surface Water ll 4 .BE-005 I 

1,1-Dichloroethane 

1.2-Dichloroethene(total) kidney 6.5E-004 

2,4-Dimethy1phenol 

2-Butanone (MEK) 

2-Methy1phenol (0-Cresol) 

generalized 1.2E-003 

liver 

liver 

4-Methyi-2-Pentanone liver 

4-Methy1phenol (P-Cresol) respiratory 

Acetone fetotoxic 

Aluminum circulatory system 

Ammonia 

Arsenic 

Barium 

Benzene 

Bery1Uum 

bis(2-Chloroethy1)Ether 

Chloroethane 

Chromium 

Ethy1benzene 

Iron 
lsophorone 

Lead 

Manganese 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

Xylene (total) 

Zinc 

kidney 

circulatory system 

NA 

blood disorders 

kidney 

reproductive 

liver 

liver 

kidney 

CNS 

kidney 

lowbodywt 

fetotoxic 

liver 

liver 

fetotoxic 

4.6E-004 

2.0E-004 

1.2E-003 

3.5E-003 

7.4E-003 

9.2E-004 

2.9E-001 

9.2E-003 

3.0E-001 

2.7E-004 

1.5E-004 

1.8E-002 

1.2E-004 

9.3E-002 

4.9E-005 

9.7E-002 

7.BE-003 

2.3E-003 

7.5E-005 

B.BE-005 

3.4E-005 

3.5E-004 ... 

3.4E-005 

1.3E-003 

4.0E-003 

9.1E-005 

4.1E-004 

9.6E-004 

1.1E-002 

8.7E-004 

1.1E-004 

3.6E-002 

1.1E-003 

1.2E+OOO 

3.2E-003 

2.0E-004 

2.1E-002 

1.9E-003 

1.1E-002 

5.1E-005 

1.1E-002 

1.8E-003 

7.9E-005 

5.9E-004 

5.3E-004 

B.OE-005 

5.4E-005 

1.9E-003 

5.1E-003 

5.5E-004 

6.1E-004 

2.2E-003 

1.5E-002 

8.3E-003 

t.OE-003 

3.3E-001 

t.OE-002 

1.5E+OOO 

3.5E-003 

3.4E-004 

3.9E-002 

2.0E-003 

1.0E-001 

1.0E-004 

1.1E-001 

9.6E-003 

2.3E-003 

1.5E-004 

6.6E-004 

5.7E-004 

4.3E-004 
---------

(Total) 8.4E-001 1.3E+OOO 2.2E+OOO 

Total Hazard IOdex Across All EXposure Routes 1 [ 2.2E+OOO I 

T olaf Circulatory System HI = 
Total Kidney HI = 

Total Fetus HI = 
Total Liver HI = 

Total Blood Disorders HI = 

I 3.3E-001 I 
I[J}E-001 J 
[TiE-002 I 
[_ 6.5E-003 I 
I 1.5E+OOO I 



Table 6-2-10 

J~=S=c=en~an=oT=im~ef=ffi=me=•==~F=utu~re~~~~~~ ~~~-~~~~- jj 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
Receptor Population• Routine Worl<er American Chemical Services NPL Site 

Receptor Age: Adult 

F~o FWORK2CT WK4 I I _c-----.e_-'-'-----r"-=------"---,~=-===;====---=-===-~~-~------~-- -----~---

~~M~ed~i~um~~~~~EM~xpo=ed=~~~m7re==~~l~==E=x~:~:S~i:=;e~L===~=C=he~m=~==I======~=======~~==-=C--=a=rO=~=og=-~e~n~iC=-=~=~-=k~=~~-=--~ .. ~-TI~Ot:~U-Ir:e-~, ------C--he_m_i_~_~_--__ -_-_-~f_--T '"""a' 
r· ;-- Ingestion Lnhalation Dermal . ~ -----=-::::..o= 

Surface Water Surface Water D~ch 

------

Non-Carcinogenic Hazard Quotient 

Pn,;,~;y --~]Ingestion Inhalation Dermal 

r et 0.!!1'!"__ _ 
---------

Area2 1 , 1-Dichloroelhane 

1 ,2-Dichloroelhene(total) 

2,4-Dimelhylphenol 

2-Butanone (MEK) 

2-Melhylphenol (0-Cresol) 

4-Melhyi-2-Pentanone 

4-Melhylphenol (P-Cresof) 

Acetone 

Aluminum 

Ammonia 

Arsenic 

Banum 

Benzene 

Beryllium 

bis(2-Chloroelhyi)Eiher 

Chloroelhane 

Chromium 

Elhylbenzene 

Iron 

lsophorone 

Lead 

Manganese 

2.1E-006 

4.1E-007 

2.6E-006 

2.7E-009 

1.5E-010 

2.2E-007 

1.4E-006 

1.2E-006 

1.3E-010 

1 , 1-Dichloroelhane 

1 ,2-Dichloroelhene(total) 

2,4-Dimelhylphenol 

2-Butanone (MEK) 

2-Melhylphenol (0-Cresol) 

4-Melhyi-2-Pentanone 

4-Melhylphenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

2.3E-006 Arsenic 

Banum 

1.9E-006 Benzene 

Beryllium 

3.BE-006 bis(2-Chloroelhyi)Eiher 

2. 7E-009 Chloroelhane 

Chromium 

Elhylbenzene 

Iron 

2.BE-01 0 lsophorone 

Lead 

Manganese 

Nickel Nickel 

Nilrate/Nitrlte 

Phenol 

Toluene 

Xylene (total) 

Zinc 1 
Nilrate/N~e 
Phenol 

Toluene 

Xylene (total) 

Zinc 

..f!.C?tal --s:ii:_-006_ -· - 2.se-000 --a:oi:--000_ F=====~(TL!,co~t~al)~, 
Total Risk Across Surface Water I B.OE-006 I 

( 

circu latory system 1.7E-005 2.6E-005 

kidney 5.7E-004 9.6E-004 

g eneralized 1.0E-003 3.0E-003 

liver 4.0E-004 6.9E-005 

liver 1.7E-004 3.1E-004 

liver 1.1E-003 7.2E-004 

espiratory 3.1E-003 B.SE-003 

fetotoxic 6.5E-003 6.6E-004 

cirru latory system 8.1E-004 B.1E-005 

kidney 

cirru latory system 2.6E-001 2.7E-002 

NA 8.1E-003 8.1E-004 

blood disorders 2.BE-001 9.3E-001 

kidney 2.4E-004 2.4E-003 

reprod uctive 

liver 1.3E-004 1.5E-004 

1.6E-002 1.6E-002 

liver 1.0E-004 1.4E-003 

8.2E-002 B.2E-003 

kidney 4.3E-005 3.9E-005 

CNS 

kidney 8.5E-002 8.5E-003 

low bodywt 6.9E-003 1.4E-003 

fetotoxic 2.1E-003 

liver 6.6E-005 S.OE-005 

liver S.OE-005 4.5E-004 

fetotoxic 3.0E-005 4.0E-004 

lhyroi_d-- 3.0E-004 6.1E-005 
----

7.3E-001 1.0E+QO() 

Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI = 

Total Kidney System HI = 

Total Fetus HI = 

Total Uver HI = 

Total Blood Disorders HI= 

Total 

Exposure 

4.3E-005 

1.5E-003 

4.0E-003 

4.7E-004 

4.8E-004 

1.8E-003 

1.2E-002 

7.2E-003 

B.9E-004 

2.8E-001 

8.9E-003 

1.2E+OOO 

2.6E-003 

2.BE-004 

3.2E-002 

1.5E-003 

9.0E-002 

8.2E-005 

9.3E-002 

8.2E-003 

2.1E-003 

1.3E-004 

5.1E-004 

4.3E-004 

3.6E-004 

1.7E+OOO 

1[_!7E+OOO I 

l . 2.9E-QQL] 

I 9.af:-002 J 
I 9.7E-003 I 
I 5.2E-003 I 
I 1.2E+OOO I 

( 



File Area2RME wk.( \ TT sum rcwa2RME 

Medium 

Soil 

Expo'"'"' 
Medium 

SOli 

AIR 

r 
Exposure 

Point 

Area 2. Soil (2' to ·f) 

""'" 2, SOl (2'to 41 

i 

Table 6-2-11 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Chemical Carcinogenic Risk. 

Ingestion Inhalation Oerma-:-1 ~-,-~"""T"o-,.ta71 --

. [ Chemical 

Expo~~"'~-= .c. ===~-
f.1:olChiOr0elh-iirl8 --
1, 1,1· Trichloroethane 

1 .2-Dichlorobenzene 

2·Butanone 

2-Hexanone 

2-Methylnaphthalene 

2·Methylphenot 

2.4-Dimethylphenol 

.(-Methy~2-penlanone 

4-!Aethylpheool 

Acetone 

Aluminum 

Antimony 

Arodor-12.(8 

Arodor-125-4 

Arodor-1260 

Arsenic 

Barium 

Benzene 

bls(2-Ethylhexyl)phlhalale 

Cadmium 

Chlorofonn 
Chromium 3+ 

cis-1.2-Dichloroethene 

Coba~ 

Copper 
Dlmethylphlhalate 

01-n-butylphthalate 

Ethyl Benzene 

Iron 

lsophorone 

Lead 
Manganese 

Men:ury 

Methylene Chloride 

m,p-xylene 
Naphthalene 

Nickel 

ortho-xy\ene 

Phenol 

Setenium 

Silver 

Tetrachloroethene 

Totuene 

T r1chtoroethene 

Vanadium 

Xylenes OotaQ 
Zinc 

l.SE-005 
4.9E-007 

8 SE-008 
6.1E-007 

UE-00. 

1.8E-007 

9.9E-006 

1.0E-008 

7.9E-012 

1.3E-004 

2.0E-007 

3.2E-004 

4.2E-OO. 

6.7E-008 
7.9E-005 
7.8E-006 

1.8E·003 
2.1E-008 

1.3E-004 

1.3E-007 

1.7E-010 

1.6E-003 

2.5E-008 

4.0E-003 

4.5E-OO. 
7.2E-008 
8 SE-OOS 
8.4E-006 

2.0E-003 

2 3E-008 

1.4E-004 

UE-007 

1.6E-010 

t.7E-003 

2.7E-008 

4.3E-003 

1

1 ,1-0ichloroethene 

1.1,1-Trichloroethane 

1 ,2-0ichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 

2.4-0imethylphenol 

4-Methyl-2-pentanone 

4-Methylphenol 

Acetone 

Aluminum 

Antimony 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Arsenic 

Barium 
Benzene 

bls(2-Elhylhexyl)phlhalate 

Cadmium 

Chloroform 

Chromium 3+ 

cis-1 ,2-Dtchloroethene 

Cobalt 

Copper 

Dimelhylphlhalate 

01-n-butytphthalate 

Ethyl Benzene 

Iron 

lsophorone 

Lead 

Manganese 

Mercury 
Methylene Chloride 

m,p-xytene 

Naphthalene 

Nickel 

ortho-xylene 

Phenol 
Selenium 

SHver 

Tetnochloroethene 

Toluene 
Trichloroethene 
Vanedlum 
Xytenes OolaQ 
Zinc 

1 , 1-Dic:hloroethen 1 , 1-Dk:hloroelhene 

1.1,1-Tric:lllon>elhone 1,1,1-Trichlotoelhane 
1,2..Qichlorobenzene 1,2-0ic:hlorobenZ:ene 

2-Butanone 2-Butanone 
2-He:.:anone 2-Hexanone 
2-Melhylnaphlhalene 2-Molhytnaphlhalene 
2-Methylphenol 2-Molhylphenol 
2,4-0imethylphenol 2,4-0imethylphenol 
4-Melhyl-2-pentonone "-Methyl-2-pentanono 
4-Methylphenol 4-Methylphenol 

OolaQ 

Primary 

___ T_~rget Qrgol!n 
--- --- - --

liver 

CNS 
liver 

CNS 
Gltrad 

liver 

generalized 

liver 

respiratory 

retotoxic 

circulatory 

skin 

liver 

liver 

circulatory 

circulatory 

bkJod disorders 

liver 

kidney 

circulatory 

liver 

circulatory 

heart 

liver 

Gltrad 

liver 

liver 

kktney 

CNS 
kidney 

low bodywt 

liver 

fetotoxic 

circulatory 

low body wt 

ret atoxic 

liver 

liver 

skin 

liver 

liver 

liver 

cin:ulalory 
fetotoldc 

thyroid 

liver 

low body weight 

CNS 

CNS 

CNS 

~A~QM~~~==========~====~~,~========~===-~'~==~======~I~A~QM~~~==========~=== 

Non-Carcmogenic Hazard Quotient 

Ingestion 

8.1E+OOO 

1.1E-002 
S.2E-001 
1.1E-002 
1.4E-002 

1.2E-002 

2.2E-002 
4 OE-001 

1.8E-001 
1.2E+001 

4.0E-002 
2.0E+OOO 

1.2E+OOO 

1.3E-001 
1.9E-001 
1.5E+002 

S.9E-002 
S.2E-001 

1.5E+001 

UE-003 
6.9E-OOS 
2.7E-003 
1.8E-001 
HE-OOS 
4.1E-003 
3.8E-001 
3.1E-001 
5.2E-003 

9.9E-002 

1.6E-006 
7.9E-008 

HE-002 
1.3E-002 
2.9E-008 
1.4E-003 

8.2E-003 
HE-002 
2.3E+001 
8.4E+OOO 

2.9E-001 

8.8E-003 
8.9E-001 

UE-:O<Jt. 
2.2E+002 

Inhalation 

S.6E-003 

S.IIE-002 
3.7E-007 
2.1E+OOO 

3.0E-002 

Total 

~==='=---~E.x•pposyre_ 

9.8E+001 

1 4E-001 

8.7E+OOO 

1.JE-001 

1.7E-001 

1.4E-001 

2.6E-001 
4 8E+OOO 

3 3E+OOO 

1.9E+002 

4.9E-001 
2.4E+003 

1.GE+001 

1.6E+OOO 

2.3E+OOO 
2.0E+003 

7.1E-001 
2.SE+002 

1.9E+002 

1.5E+001 

8.3E-004 
3.3E-002 
3.3E+OOO 

S.SE-00. 
5.1E-002 
5.0E+OOO 

3.8E+OOO 

6.2E-002 

1.2E+OOO 

3.6E-OOS 

1.1E-008 
4.2E-001 
3.2E+OOO 
4.0E-007 

17E-002 
9.9E-002 
2.0E+OOO 

2.8E+002 
7.7E+001 

3.SE+OOO 

l.OE-001 
0.3E+OOO 

_SSE+()()O __ . 
5.8E+003 

1 1E+002 

1.SE·001 

7.2E+OOO 

1 SE-001 

1.9E-001 

1.SE-001 

2 SE-001 
5 2E+OOO 

3.SE+OOO 

2.0E•002 

S.3E-001 
2 . .(E+003 

1 7E+001 

1.7E+OOO 

2 SE+OOO 

2.1E+003 

7.7E-001 

2.SE+002 

21E+002 

1.SE+001 

9.0E-OO. 
3.SE-002 

3.4E+OOO 

7.1E-004 

S SE-002 
S . .(E+OOO 

4.1E+OOO 

6 7E-002 

1.3E+OOO 

3.8E-OOS 

1 1E-006 
BE-001 
3.2E+OOO 

4.2E-007 

l.BE-002 
1 1E-001 
2.0E+OOO 

3.0E+002 

8.4E+001 

3.8E+OOO 

1.1E-001 

1.0E+001 

5.6E+OOO 
... S.BE+OO:l 

S.6E-003 

6.9E-002 
3.7E-007 
2.1E+OOO 

3.0E-002 



Table 6-2-11 
Summary or Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 

~~:~·r~~· .; .·.lr~-=Che=~~ --h-,~ _ -J-~~CarcinogenlcRisk _____ =c·-l-~-----
_ ~·_"_·~_··_·o_._-l-- _ oer;:;;o,-----1_ -1L 

' _____ _ ___ L__ _ ____ 1ngest1on __ _ __l EX:::.u __ _ I
--

Pr1mary 
______ Ta.!IIetOrgan 

Antimony 

Atodor-12•6 

Arodor-125< 

Aroclor -1280 

Arsenic 
Bartum 
Benzene 
bis(2-Ethylhexyl}f)hfhalate 

Chromium 3+ 
Chromium 6+ 
cis-1,2~0ichloroethene 

Cobatt Copper 
o;melhytphthalate 

01-n-bulytphthalate 

Ethyl Benzene 
lsophorone 

Lead 

Manganese 
Mercury 

Methylene Chloride 
m,J>-xylene 
Naphthalene 
Nld<el 

ortho-J<ytene 
Phenol 

Selenium 

~lver 

T etrachloloethene 

Toluene 
T rfcllloroetllene 

Vanadtum 
Xylenes ~olaQ 

•. sE-009 

l.<E-009 
3.0E-008 

3.TE-009 

5.TE-()1)6 
2.8E-010 

•. OE-007 

1.5E-()Q6 

3.5E-008 

e.OE.-

•. SE-009 

HE-009 
J.OE-006 

J.TE-009 

S.TE-008 

2.6E-010 

•. OE-007 

I.SE-006 

3.5E-008 

e.OE-()1)6 

Antimony 

Aroclor-1248 
Aroclor-1254 
Aroclor-12e0 
Arsenic 
Barium 
Benzene 
bis(2-Ethythexyt)phthalate 

Chromium 3+ 
ChromiumS+ 
cis-1,2-Didlloroethene 
eoban 
Copper 

o;me~hylphthalate 

01-n-bulylphlholate 

Ethyt Benzene 
lsophorone 
Lead 
Manganese 
Men;ury 

Melhytone Chloride 
m,J>-xylene 
Naphthalene 

ortho-J<ytene 
Phenol 

Selenium 
Silver 
Tetramloroethene 
Toluene 
Tlk:hloi'Oethene 
Vanadium 
xy~enes ~ot·n 

Zinc 

I 

resptratory 
fetotoxic 

blood disorders 

respiratory 

respiratory 

re,PratOfY 

CNS 
respiratory 

circulatory 
respiratory 

liver 

CNS 
respiratory 

CNS 

Non-Carcinogenic Hazard Quotient 

9.6E-00< 

3.2E-001 

7.9E-003 

2.7E-003 

1.2E-OOS 

2.IIE-003 

3.8E-001 

3.SE-002 

2.1E-001 

Zinc 

J~==========~,J~==================~========~~-=·~-e~~~~-~e~~~-~5~2=~~~~~~~e~-~~.oo~s~~~===============~o<ot~·n~== --9iE+~ ~.!========~'========~ Total Risl< Aaoss Subsurface Soil lLl~ =========!os"'s"'u"'bsu~rt'='oce=="So511 ='===~--
Total Risk Across AH Media and All Exposure Routes [ Reserved I 

( ( 

Total KJdney HI· 
Total Sk.in HI 

Total Thyroid HI: 

Tofat liver HI: 

Total Circulatory System HI: 

TotaiCNSHI: 
Total Fetotoxic HI: 

Total Gl Trad HI 

Total Respiratory HI: 

Total Eyes HI: 

Total Reproductive HI: 

Total Mammary HI: 

Total Adrenal HI: 

Total Heart HI: 

Total Skeletal System HI: 

Total Thyroid HI 
Total ~ood Disorders HI: 

( 

Totat 
Exposure 

9.8E-00< 

3 2E·001 

7.9E-003 

2.7E-003 
1.2E-OOS 

2.9E-003 

3.6E-001 

J.SE-002 
2.1E..()01 

r 



J 
R E .. lv-.1M.wM\TT_.._~~ 
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Medium 
Medium Point 

Soil Soil -1 Area2,Soil(2'to10f ~~thane 
-

1,1. 1-Trichloroethane 

1, 1,2,2-Tetrachloroethane 

1 .2-Dichlorobenzene 

1,2-0ichloroethane 

1 ,2-0ichloroethene (total) 

1 .2-0ichlompropane 

1 ,2,4-Tr1chlorobenzene 

1 ,o4-0lchlorobenzene 

2-Butanone 

2-Hexanone 
2-Methylnaphthaktne 

2-Mathytphenol 

2.-4-0imethytphenol 

2.6--0inltrotoluene 

4-Methyl-2-pentanone 

4-Methytphenol 

4,4'-000 

4,4"-DDE 

4,4"-DDT 

Acenaphthene 

Acetone 
Atdrln 
alpha-BHC 

Aluminum 
Anthracene 

Antimony 

Aroclor-1248 

Arodor-1254 

Aroclo< -1260 

Arsenic 
Barium 

Benzene 
Benzoic Add 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(k)ftuoranthene 

Benzyt Alcohol 

Beryllium 

bota-BHC 

1115(2-Chloroethyt) ethor 

1115(2-Eihythexyl)phthalate 

Bulytbonzytphlhalale 

Cadmium 

Chlorofonn 
Chromium 3+ 

Chrysene 
cls-1.2-Dichloroelhene 

Cobalt 
Copper 

Otbenzofutlln 
Oielhytphthalole 

Oimelhytphthalate 

Ol-1>-bulylphthafate 

01-n-oclylphthalate 

EthytBenzene 

Fluonlnlhene 

Table 6-2-12 

Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 

American Chemical Services Site 

- =~--=~ --~-=---

Carcinogenic R1sk Chemical 

llQestlon -_- I lnhalatlo~ 1 -_ Oerm~l - ] -~ Ex;~~re :: J 

3.8E-010 

8.6E-008 

9.7E-009 

1.1E-009 

4 2E-008 

1.6E-008 

J.OE-008 

6.9E-006 

1.1E-007 

J.SE-006 

3 6E-004 

6.1E-007 

1.5E-007 

1.0E-007 

5.8E-007 

2.0E-007 

2.0E-008 

7.6E-008 

6.4E-006 

1.7E-006 

4.5E-008 

1.5E-Oili 

8.5E-009 

1.0E-006 

1.2E-007 

1.4E-008 

5.0E-007 

1.9E-007 

3.7E-007 

S.JE-005 

1.3E-006 

5.1E-005 

4.3E-003 

7.8E-006 

2.0E-006 

1.3E-006 

8.2E-006 

2.5E·006 

2.5E-007 

9.2E-007 

7.7E-005 

2.0E-005 

5.7E-007 

4.3E-008 

6 9E-009 

I.IE-006 

1 3E-007 

1.5E-008 

5.5E-007 

2.1E-007 

4.0E·007 

9.0E-005 

HE-006 

5.5E-005 

4. 7E-003 

8.4E-006 

2.1E-006 

1.4E-006 

8.8E-006 

2.7E-006 

2.7E-007 

9.9E-007 

S.JE-005 

2.2E-005 

6.1E-007 

UE-008 

1, 1·Dichloroetha0e 

1,1,1· Trichloroethane 

1.1.2,2-Tetrachloroethane 

1 ,2·Dichlorobenzene 

1 .2-0ichloroethane 

1 ,2·Dichloroethene (total) 

1.2-Dichloropropane 

1,2,4-Trichlorobenzene 

1,4-0ichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methytnaphthalene 

2-Melhylphenol 

2,4-Dimelhytphenol 

2,6-Dinitrotoluene 

4-Methyt-2-pentanone 

4-Melhytphenol 

4,4'-000 

4,4'-DDE 

4,4'-DDT 

Acenaphthene 

Acetone 

Atdrin 

alpha-BHC 

Aluminum 
Anthracene 
Anlimony 

Arodor-1248 

Arodof-12S4 

Arodor-1260 

Arsentc 

Bart urn 

Benzene 
Benzoic Add 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Banzo(k)ftuoranthene 

Benzyt ,O.IcohOI 

Beryllium 
bet•BHC 

bls(2-Chloroethy1) ether 

bis(2-Eihythexyf)phlhalate 

Bulytbenzytphlhalale 

Cadmium 
Chlorofonn 

Chromium 3+ 

Chrysene 
ds-1,2-0ichknoethene 

~ft 

Copper 

DlbenZofuran 
Dielhytphthalele 

Oimelhytphthalate 

01-1>-bulylphthalate 

Oi-n-oclylphthalate 

Elhyt Benzene 

Flu<>r11nlhene 

liver 
liver 

CNS 

fetotoxic 

kidney 

Gltract 

low body W! 

Gltrad 

liver 
CNS 

Gltrad 

liver 

generalized 

liver 
respiratory 

liver 
liver 

fetotoxic 

eyes 

fetotoxlc 

liver 
liver 

circulatory 

Gltrad 

skin 

liver 
liver 

circulatory 

circulator;' 

blood disorders 

Gltrad 

CNS 

ktdney 

liver 

reproductive 

liver 
mammary 

kidney 

circulatory 

liver 
ltver 

circulatory 

heart 

liver 

dec growth rate 

low body wl 

Gllrad 

liver 

1.6E-002 

2.9E-006 

I.IE-002 

2.9E-003 

1.9E-002 

4.9E-003 

1.5E-004 

3.7E-002 

1.1E-002 

1.3E-001 

1.2E-002 

2.2E-002 

2.2E·002 

1.8E-001 

1.7E-002 

1.2E-003 

5.9E-002 

1.3E+OOO 

4.0E-002 

2.1E-005 

2.0E+OOO 

e.ee+ooo 

1.3E-001 

1.9E-001 

1.6E-001 

2.9E-004 

5.6E-004 

8.3E-004 

S.SE-001 

1.0E-oo2 

5.2E-001 

ft.9E-002 

4.8E-003 

1.1E-004 

2.7E-003 

1.8E-001 

3.1E-003 

3.9E-004 

1.3E-004 

1.9E-002 

3.2E-003 

1.9E-001 

5.1E-005 

1 4E-001 

3.6E-002 

2.2E-001 

5.9E-002 

1.8E-003 

4.7E-001 

1.3E-001 

1.5E+000 

1.4E-001 

2.6E-001 

2.7E-001 

3.3E+OOO 

2.0E-001 

1.5E-002 

9.1E-001 

1.SE+001 

4.9E-001 

2.6E-004 

2.4E+003 

1.2E+002 

1.6E+OOO 

2.3E+OOO 
2.1E+OOO 

3.6E-003 

6.7E-003 

1.0E+OOO 

6.8E+OOO 

1.2E-001 

2.5E+002 

8.7E-001 

1.5E+001 

1.4E-003 

3.3E-002 

3.3E+OOO 

3.7E-002 

4.7E-003 

1.5E-003 

2.4E-001 

3.9E-002 

liver 3.3E·002 4.4E-001 

. kidney -~~ ~ ___ _l!JE-()()_3 

21E-001 

5.4E-005 

I.SE-001 

3 9E-002 

2.4E-001 

6.4E-002 
1.9E-003 

51E-001 

1.5E-001 
1.7E+OOO 

1.5E-001 

2.8E-001 

2 9E-001 

3.5E+OOO 

2.2E-001 

1.6E-002 

9 7E-001 

1.6E+001 

5.3E-001 

2.8E-004 

2 4E+003 

1.3E+002 

1. 7E+OOO 
2 5E+OOO 

2.3E+OOO 

3.9E-003 

7.3E-003 

1.0E+OOO 

7.4E+OOO 

1.3E-001 

2.SE+002 

Q.OE-001 

1.SE+001 

1 SE-003 

3.5E-002 

3.4E+OOO 

4.0E-002 

5.1E-003 

1.7E-003 

2 SE-001 

4.2E-002 

4.7E-001 

_8 6E-OQ3 __ _ 



Medrum Exposu"' 
Medrum 

-FUt~ire 

Construcbon Worker 

Exposure 
Pomt 

Atr Area 2, Soil (2' to 101 

[~~ Ingestion 

Floorene 
Hexachlorobuladiene 3.11E-009 
lndeno(1,2,3-cd)pyreoe 5.4E-008 
Iron 
lsophorone 9.0E-008 
Lead 
Manganese 
Men:tlf)' 

Methylene Chloride 2.7E-008 
m.~xylene 

Naphthalene 
Nickel 
ortho-xytene 
Pentachlorophenol .t.OE-007 

Phenol 
Pyn!ne 
Selenium 
Silver 

S!Y"'ne 
T etrachloroelhone HE-006 
Thallium 
Toluene 
Trichloroethene 2.0E-007 
Vanadium 
VinytChlo- 1.1E-008 
Xy1ones Ootal) 
Zinc -----------·-

(Total) 4.2E-004 
1, 1-otchkM'Det:hane 
1,1-Dichloroelhone 
1.1.1· T richloroelhane 
1, 1,2-Trk:htoroethllne 
1,1,2,2·Tolnlchloroelhane 
1,2-DichloroMnzono 
1,2-Dichloroelhane 
1,2-Dichloroelhone OotaQ 
1,2-Dichion>propono 
1 ,2,4-Tl1chlorobenzene 
1,4-01-ono 
2-Bulanono 
2-Hexanone 
2-Methytnlljllllhalone 
2-Mothyfpllonol 
2,4-0imethylpllenol 

2.~"-
4-Molhyl-2-ponlanone 
4-Methylphonol 
4,4'-000 

4,4'-00E 
4,4'.[)[)T 
Acenaphlhone 
Acotone 
Aldr1n 
olpho-IIHC -Antimony 

--1242 

--1248 

Table 6-2-12 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

1C:~-Carcinogenic Risk 

~l-~:alation Dermal J Total 

Exposure 
Fluorene 

4 SE-008 S.OE-008 Hexachtorobutadtene 
S.SE-007 7.0E-007 lndeno(1.2.3-cd)pyrene 

Iron 
1.1E-008 1.2E-D06 lsophorone 

Lead 
Manganese 
Memlry 

S.QE-007 6.2E-007 Molhy1one Chloride 
m,p-xytene 
Naphthalene 
Nickel 
ortho-xytene 

4.8E-D06 5.2E-D06 Pentachlorophenol 
Phenol 
Pyrene 
Setenium 
Sllvor 
Styrene 

2.QE-005 3.1E-005 Tetrachloroethene 
Thallium 
Toluene 

2.5E-D06 2.7E-D06 T richloroelhone 
Vanadium 

1.3E-007 1.4E-007 Vinyl ChkM1de 
Xy1onos~otaQ 

Zinc --------···· 
S.OE-003 S.SE-003 (Total) 

1 . 1-Dichloroelhane 
1 . 1-0k:hforoethene 
1 , 1, 1-T r1chforoethane 

3 24E.()()g 3.2E.()()g 1,1,2-Trichloroelhane 
1.15E.()()g 1.2E-009 1, 1,2,2· Tetrachforoethane 

1,2-DichloroMnzone 
3.73E-007 3.7E-007 1,2-Dichloroelhano 

1,2-0ichloroolhone ~otaQ 
1,2-Dich~ne 

1,2,4-Tl1chlorobenzene 
3.311E-009 3.4E-009 1 ,4-0ichloroben.z.ene 

2-Butanone 
24iexanone 
2-Methylnaphlhalene 
2·-ytphenol 
2,4-Dimethyfpllonol 

2.&·0inilrotoluono 
4-lolothyl-2-ponlanone 
4-Molhytphenol 

4.4'-000 
4,4'-00E 

S.OOE-010 8.0E-010 4,4'.[)[)T 

Aconophlhone 

Acolooo 
1.37E-007 1.4E-007 Aldr1n 
2.211E.()()g 2.3E.()()g olpha-BHC -Anllmony 

1.53E-OOII 1.5E-OOII Arodor·1242 

e.ooe-oo7 B.OE-007 Arodor-1248 

( 

-

f 

Non-Carcinogenic Hazard Quotient T~ II Plimary 1.-~~eslion ~-tOhSialiOO Dermal Total I 
__ _!_~et Org~'!_ __ _ Exposu~~ 

skeletal 2.2E-003 2.7E-002 2 9E-002 I 
low body WI 2.3E-002 2.8E·001 3 OE-001 

II 
3.1E·001 3.8E+OOO 4.1E+OOO 

kidney 4 4E·002 5.3E-001 5 BE-001 
CNS I 

kkfney 9.9E-002 1 2E+OOO 1.3E+OOO 
low body WI 

liver S.SE-003 1.2E-001 1.3E-001 
fetotoxlc 1.2E-005 1.6E·004 1.7E-004 

drculatory 1.2E-001 1.5E+OOO 1.6E•OOO 
low bodywt UE-002 3.3E+OOO 3 3E+OOO 

fetotoxlc 6.1E-D06 8.2E-005 8.9E-005 
liver 1.0E-002 1.2E·001 1.3E-001 
liver UE-003 1.7E-002 1.8E-002 
liver 1.3E-003 1.6E-002 1.7E-002 
liver 8.2E-003 9.9E·002 1.1E-001 
skin 3.4E-002 2.0E+OOO 2.0E+OOO 
liver 1.3E-003 1.5E-002 1.7E-002 
liver 4.3E-001 5.2E+OOO 5.7E+OOO 

1.0E-001 1.2E+OOO 1.3E+OOO 
liver 3.2E-002 3.9E-001 42E-001 
Hvor 2.QE-001 3.5E+OOO 3.8E+OOO 

cira.Jiat:ory 6.6E·003 1.0E-001 11E-001 
liver 

fetotoxtc S.SE-003 1.2E-001 l.JE-001 

·~- 1.4E-001 ----·---------- S.SE+OOO S SE+OOO .. 
1~t·~c.:_ · · · :z:se+oo:i · 

c---a.ooE~ 
2.9E+003 

kidney B.OE-003 

liver 4.72E-003 4.7E-003 
liver 
liver 

low body wetghl 8.51E-002 8 SE-002 
circulatory 2.73E-001 2.7E-001 

1.44E-001 1.4E-001 
liver 7.82E-004 7.8E-004 
liver 6.27E-005 6.3E-005 
CNS 1.32E-003 1.3E-003 

CNS 2.56E+OOO 2.8E+OOO ~ 

CNS 5.03E-002 S.OE-002 

( 



~ 
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Receptor Population 
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Table 6-2-12 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

J[ •. ~· I . ,.._ J ~ ~-:;;-·:.. ] ~ _l[ -Chemocal 

Aroetor·1254 7.89E-008 7.9E-008 Arodor-1254 

ArocJor-1260 611E-006 6.1E-006 Aroclor-1260 

Arsenic 

Barium 

Benzene 
Benzoic Actd 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ffuoranthene 

Benzo(g.h.i)perylene 
Benzo(k)ftuoranlhene 

Benz~ AJcohol 

Beryllium 

beta-BHC 

biS(2-Chlo-hyQ ether 

biS(2-EthylhexyQphthalate 

Butytbenzylphthalate 

Cadmium 

Chforobenzene 
Chlorofonn 

Chromium 3+ 
Chromium&+ 

Chrysene 
cis-1,2-0ichloroethene 

Cobatt 

Copper 
Dibenzofuran 

Oibenzo(a,h)anthracene 

Diethyfptrthalate 

Dimethylphthalate 

Dt-n-buty1phthalate 

Dl-n-octylphlhalate 
Ethyt Benzene 
fluoranthene 
Fluorene 
Hexachlorobenzene 
HexachJorobutad;ene 

Hexane. n-

fndeno(1 ,2,3-c:d)pyrene 

lsophorone 
Lead 
Mang.anese 
Mercury 
Methylene Chlor1de 

m,p-xylene 

Naphthalene 

Nickel 
N-Nftro!Odlphenytamlne 

Ollho-xytene 
Pentachlorophenol 
Phenllllltnne 
Phenol 

~no 
setenlum 
Silver 

Stylene 

Thallium 

1.19E-007 

3.83E-007 

5. tOE-009 

3.08E-009 
1.51E-009 
1.73E-006 
2.93E-008 

7.32E-007 

1.36E-006 

9 SOE-006 

1.30E-009 
4.JoiE-009 

2.52E-008 

2.33E-007 

1 2E-007 

3 SE-007 

S.tE-009 

3.1E-009 
I.SE-009 
1.7E-006 
2.9E-008 

7 JE-007 

1.4E-006 

9.5E-006 

1.3E-009 
4.3E-009 

2.5E-008 

2.3E-007 

Ar.oenic 

Barium 
Benzene 

Benzoic Add 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perytene 

Benzo(k.)fluoranthene 

Benzyl Alcohol 

Berymum 
bet•BHC 

bis(2-Chl.-hyt) ether 

biS(2-EthyfhexyQpllthalate 

Butylbenzylphthalate 

Cadmium 

Ch/orobenzene 
Chtorofonn 

Chromium 3• 
Chromium 6+ 

Chrysene 

cls-1,2·0ichloroethene 

Cobalt 
Copper 
Oibenzofuran 
Dibenzo(a.h)anthracene 

Dlethylphlhalate 

Oimethytphthalate 

D~n-butylphthalate 

Ol-n-octylphthalate 

Ethyl Benzene 
Fluoranthene 

Fluorene 
Hex.ad'tforobenzene 

Haxachlorobutadtene 

Hexane. n
lnden0(1.2,3-cd)pyrene 

lsophorone 
Lead 
Manganese 
Mei'Q.Iry 
Methylene Chlor1de 
m,p-xylene 

N1pllthalene 

Nickol 
N-Nftrosodlphenytamlne 

ortho-xylene 

PentiiCillorophenot 
Phenanthnme 
Phenol 
Pym>e 

Sefenfum 
Sitver 
Styrene 

T etrachtoroethene 

Thallium 

I= 

respiratory 

felotoxic 

bloOd disorders 

respiratory 

liver 

liver 
liver 

respiratory 

respiratory 

liver 
kidney 

respiratory 
CNS 

respjnotory 

CNS 
liver 

1.71E+OOO 
724E-001 

6.01E-003 

4.09E-004 
1.83E+001 

2.03E-002 

2.64E+OOO 
9.JoiE-003 
1.66E-003 

4.55E-®1 

5.39E-004 
7.76E-002 

1.7E+OOO 

7 2E-001 

6 OE-003 

4.1E-004 
1.8E+001 

2.0E-002 

2.8E+OOO 
9.3E-003 
UE-003 

4.5E-001 

HE-004 
7.SE-002 
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Receptor Population 
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Table 6-2-12 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Cardnogenic Risk 

( 

E 

-_xpo'· .... ·-~-___ _j·11 --~ __ _ '" L_ Ta~:~; •• _ [ _ Ingestion [ lnhalalioo D•nn_:__[_ E,::,~~re 
~~:~hone ~~-- res~~a~Of'l I =-l308E-001 I 3.1E-001 

Non-Carcinogenic Hazard Quotient 

2.3E-007 

9.2E-008 
Vanadium 

Vinyl Chl011de CNS -- l 
Xylenes ~011~ CNS -

Zinc========"lotaQ =· ===== -- 2 7E+001 _ . ____ 2J~+QCl_1______j, 
Total Hazard Index Acloss Subsurface Soll]~~f:+00_3 ___ - ~ )j 

Total Ktdney HI. 

Total Skin HI: 

Total Thyroid HI: 

Total Liver HI· 

Total ClfCUiatOI"';' System HI 

Total CNS HI: 

Total Felotox.lc HI: 
Total Gl Trad HI 

Total Respiratory HI: 
Total Eyes HI: 

Total Reprodudive HI: 

Total Mammary HI: 
Total Adrenal HI: 

Total Heart HI: 

Total Skeletal System HI: 

Total Thyroid HI: 

Total Blood Disorders HI 

( 



I 
Scen~no T~~;;e - Current 

Receptor Population Treapaaaer 

Rec or~ ~en~ 

File: Area2RME.~~ \_1J_su_!!L~~- __ 

Medium Exposure 

Medium 

AIR 

Exposure 
Point 

Area 2. Soil (2' to 41 

Area 2. Soli (2' lo 41 

Chemical 

1,1-0ichloroetherle 
1,1 ,1-TriChloroethane 

1,2-Dichlorobenzene 

2-Butanone 
2-Hexanone 
2-Methytnaphthalene 
2-Methylp/lenol 
2,4-Dimethytphenol 

4-Mefhyl-2-pentanone 
4-Methylphenol 

Acetone 
Aluminum 

Antimony 
Aroclor-1248 

Arodor-125-4 
Aroclor-1260 
Arsenic 
Barium 

Benzene 
bis(2-Eihylhexyl)phlhalate 
Cadmium 
Chloroform 

Chromium 3+ 

cis-1 ,2-Dichloroethene 

Cobatt 

Copper 

"'methylphthalate 
Di-n-butylphthalate 

Ethyl Benzene 
Iron 
lsophorone 
Leod 
Manganese 

Mercury 
Methytene Chloride 

m.j>xylene 

Naphthalene 
Nickel 

ortho-xytene 
Phenol 

Selenium 
Silver 

T etrachloroethene 

Toluene 
T rk:hloroethene 
Vanadium 

Xylenes ~olaO 
Zinc 

1 , 1 -Dichloroelhane 
1,1, 1-Tr1cllloroethane 
1,1 .2-Tr1cllloroethane 

(T01al) 

1,1 ,2,2-TetntGhloroethane 
1,2-0fchlorobenzene 
1 ,2-Dichloroethane 
1 .2-Dichloroethene ~otaO 
1 .2-Dichlort>jJroplne 
1 ,2.4-Tr1cllloro!Jenzane 
1 ,4-Dir:hlorobonzene 
2-Bolanone 
2-Hexanone 
2-Methylnaphlhalene 

2-Methylphonol 

2.SE-OQ5 
4 OE-007 
5.2E-Q06 
4.9E-OD7 

1.1E-004 
HE-007 

B.OE-006 

HE-009 

8.3E-012 

1.0E-004 

1.BE-007 

2.5E-004 

( 

Table 6-2-13 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Inhalation 

1.09E-012 
3.12E-010 

4.41E-008 

9.17E-010 

Dermal 

1.2E-003 
2.0E-005 
2.3E-004 
2.3E-005 

5.3E-003 
6.2E-006 

3.7E-004 

3.7E-007 

5.1E-010 

4.5E-OQ3 

7.3E-006 

1.2E-002 

Total 
__ Exposure 

1 3E-003 
2.0E-005 
2.4E-004 
2.3E-005 

5.4E-003 
8.-fE-006 

3.8E-004 

3.8E-007 

5.1E-010 

UE-003 

7.5E-OOB 

1.2E-002 

1.1E-012 
3. IE-010 

9.2E-010 

Chemical 

1, 1-Dichtoroethene 

1,1, 1· Trichloroethane 

1 ,2-Dichlorobenzene 
2-Butanone 

2-Hexanone 
2-MelhylnaPhthalene 

2-Methylphenol 

2,4-Dimethylphenol 
4-Methyl-2-pentanone 

4-Methytphenol 

Acetone 
Aluminum 

Antimony 

Aroclor-1248 
Arodor-1254 
Arodor-1260 

Arsenic 

Barium 
Benzene 
bis(2~thylhexyl}phthalate 

Cadmium 
Chlorofonn 

Chromium 3+ 
ds-1 ,2-Dichloroethene 
Coban 
Copper 
Olmethytphthalate 

01-n-butylphthalate 

Ethyt Benzene 
Iron 
l.50phorone 

Lead 
Manganese 
Mercury 
Methytene Chlor1de 
m.~xylene 

Naphthalene 

Nickel 

ortho-xytene 
Phenol 
Selenium 

SIJvtr 

Tetrachloroethane 

Toluene 
Trichloroethane 
Vanadium 

Xylenes (101&1) 

Zinc 

1 , 1-Dichloroethane 
1, 1,1-Trichloroethane 

1, 1 ,2-T richtoroethane 

(Tolal) 

1, 1,2,2-Tetrachloroetha"" 
1 ,2-Dichlorobonzene 
1,2-Dk::hlomethane 
1 ,2-Dichloroethene ~olaQ 
1 ,2-Dichlort>jJroplne 
1 ,2,4-Tr1cllloroiJenzene 
1,4-0k:hlorobenzene 
2-Butanone 
2-Hexanone 
2-Methylnap/llhalene 
2-Methylphenol 
2.4-()jme!~yl-j 

liver 

CNS 

llver 
CNS 

Gltrad 
liver 

generalized 

fiver 

respiratory 

tefoloxic 
circulatory 

skin 

liver 

liver 

e~rculatOf'y 

circulatory 

blood disorders 

liver 
kidney 

Circulatory 

liver 
circulatory 

heart 

liver 

Gltrad 
liver 

liver 

kidney 

CNS 

kidney 
low bodywt 

liver 

retotoxic 
circulatory 

low body wt 

fetotoxic 

liver 

liver 

skin 
liver 

liver 

liver 
circulatory 

fetotoldc 

lhyroid 

kidney 

fiver 

liver 
lfver 

lowbody-lghl 
circulatory 

liver 
Nver 
CNS 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

8.4E-001 
1 .2E-003 
5.4E-002 
1 2E-003 
1 .5E-003 
1.2E-003 
2.2E-003 
4.1E-002 
1 .SE-002 
1.JE•OOO 
-4.2E-003 

2.1E-001 

1.2E-001 

1 .3E-002 
1.9E-002 
1 SE+001 

6.1E-003 
5.4E-002 
1 6E+OOO 
5.0E-004 
7.1E-006 
2.8E-004 
UE-002 
5 SE-006 
4.3E-004 
4.0E-002 
3.2E-002 
5.3E-004 

1.0E-002 

1.7E-007 
8.1E-009 
3.8E-003 
1 4E-003 
J.OE-009 
HE-QO.C 
8.4E-004 
3.5E-003 
2.4E+OOO 
8.8E-001 
3.0E-002 
8 SE-004 
7.1E-002 
1 .4E-002 
2.3E+001 

Inhalation 

1.04E-004 
5.89E-005 

2.92E-003 
4.15E-003 

5.05E-003 
2.37E-005 
2.1SE-D06 

9. 19E-D09 
8.95E-002 

Dermal 

3.7E+001 
5.2E-002 
2.5E+OOO 

5.1E-002 
6.5E-002 
5 4E-002 
9.8E-002 
1.8E+OOO 
1.2E+OOO 
7.1E+001 

1.8E-001 

9.2E+002 

5.9E+OOO 

6.1E-001 
8.8E-001 
7.4E+002 
2.7E-OOI 
9.5E+001 

7.2E+001 
5.5E+OOO 
3.1E-004 
1 .2E-002 
1.2E+OOO 
2.5E-004 
1.9E-002 
1.9E+OOO 
1.4E+OOO 
2.3E-002 

4.5E-001 

1.4E-005 
4.0E-007 
1.6E-001 
1 2E+OOO 
1.5E-007 
8.3E-003 
3 7E-002 
7 4E-001 
1.0E+002 

2.9E+001 

1.3E+OOO 

3.9E-002 
3.5E+OOO 
2.1E+OOO 

2.1E+003 

Ex~~~~~ 
3.8E+001 

5.3E-D02 
2.6E+OOO 

5.2E-002 
6.6E-002 
5.5E-002 
1 OE-001 
1.9E+OOO 
1.3E+OOO 
7.2E•001 

1.9E-001 
9.2E+002 

6.0E+OOO 

6.2E·001 
6.8E-001 
7.5E+002 

2.7E-Oil1 
9.5E+001 
7 . .&E+001 

S.SE+OOO 
3.2E-004 
1.3E-002 
1.2E+OOO 
2.5E-<l04 
2.0E-002 
1.9E+OOO 
1.5E+OOO 
24E-<l02 

4.6E-001 

1 . .&E-005 

4.0E-007 
1.6E-001 
1 2E+OOO 
1.5E-007 
6.5E-003 
3 8E-002 
7.5E-001 
1.1E+002 

3.0E+001 
1 .4E+OOO 

4 OE-002 I 
3.6E+OOO 
2.1E+OOO 
2 1E+o0l :, 
,-QE~1 

5.9E-005 

2.9E-003 
4.2E-003 ·. 

5.0E-003 1'1 

HE-005 

~~~:: I 
89E:J 

-=--=~---'=~-=---= ---
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Table 6--2-13 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

~ 
1 

_,.~ .. ---~~ l--- Chem;cal - T. 

-

tnge~iOn - tn.halal!on Oennal L Tolal m;cal I Primary 
_ __,E,xoo~•su..,re,______JI _ _ ___ __l____!ll_'llel ()rgan 

Chemical 

2. 4, 5-T richtorophenol 
2,6-0tnttrototuene 
3,3' -Dichlorobenzkline 
4-MethyJ-2-penlanone 
4-Methytphenol 

4,4'-000 

4,4'-DDE 
4,4'-DOT 
Acenaphthene 
Acenaphthytene 
Acetone 
Aldrin 
atpha-BHC 

Anthracene 
Antimony 

Arodor-1242 
Arodor-1248 
Arodor-1254 
Arodor-1200 

Atsenlc 
Barium 
Benzene 
Benzoic Add 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)ftuorantheoe 
Benzo(g,h,~perytene 

Benzo(t<)ftUOillnthene 
Benzyl Alcohol 

Beryttlum 
beta-BHC 

bls(2.Chloroethyl) ether 
bls(2-EthytheKyt)phthalate 

Butylbenzytphthalote 
Cadmium 
Carbon Disulfide 
Chlorobenzene 
Chlorofonn 

Chromium 3+ 
Chlomium8+ 
Chrysene 
cis-1.2-Dichloroethene 

U7E-013 

4.53E-011 
9 t8E-013 

5.16E-013 
H1E-011 
3.23E-Ot1 
3.05E-010 
4.30E-011 

3.61E-008 

2.06E-012 

2.21E-012 
4.99E-013 
4.43E-007 
2.25E-012 

3.16E-010 

1.37E-007 

3.99E-009 

1.9E-013 

4.5E-011 
9.2E-013 

5.2E-013 
HE-011 
3.2E-011 
3.1E-010 
4.3E-011 

2.1E-012 

2.2E-012 
S.OE-013 
HE-007 
2.2E-012 

3.2E-010 

1.4E-007 

4.0E-009 

2,4.~ Tnchtorophenot I 
2.8-0initrotoluene 

3,3'~DichkM'obenzkSine 

4-Uethyt-2-pentanone 
4-Methytphenot 

•.•·-ooo 
4,4'-00E 

4,4'-DDT 
Acenaptrthene 
Acenaphthytene 
Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Arodor-1242 
Aroclor-1248 
Arodor-12~ 

Arodor-1280 

Arsenic 
Barium 
Benzene 
Benz<McAdd 
Benzo(a)anthracene 
BenzO(I)pyrene 
Benzo(b)ftuoronthene 
Benzo(g,hJ)perytene 
Benzo(k)ftuoranthene 

Benzyl Alcohol 
Beryllium 
beta-BHC 

biS{2-Chloroothyl) ether 
bls(2-Ethythexyl)phthalate 
Butylbenzytphthalate 

Cadmium 
Carton Otsutfide 
ChJotobenzene 
CNoroform 

Chromium 3+ 
Chromium8+ 
Chrysene 

cis-.1,2-0ichloroethene 
coooK CoOa« 
copper Copper 
Cyanldfl ~otaQ Cyonlde ~ot~ 
OibenzofUfan Otbenzoturan 
Dlethytphthlllle Oiethytphthlllle 
Olmethylphthalate Dlmethytphthallle 
Dt-n-IJutytphthellle Dl-n-buty1pllthelate 
OH>ocly1phlhelate Di-n-oclytphUietate 
Endrtn katone Endrin katone 
Elhyt Benzene Ethyt Benzene 

Fluonlnlhene F-
Ftuonne Ftuonne 
HeplaChto< a.o2E-ots a.oe-01s Hept-
HeplaC:hto<epoldde 7.74E-015 7.7E-015 Heptac:hlolepoldde 
He--.,...,., 1.40E.015 UE-015 HeK-.z.,. 
He-lene 4.71E-013 4.7E-013 He.-odlene 
Hexane. n- Hexa"'8, n-
lndeno(1,2,3-cd)pyrene lndeno(l ,2,3-af)pyrene 
toophorone lsophonlne 
Leod leod 

CNS 

liver 

respiratory 
fetoloxic 

blood disorders 

respiratory 

liver 

liv8f 

Hver 

respiratory 

IIIIer 
kidney 

Non-Carcinogenic Hazard Quotient 

~--Ingestion J Inhalation 

7.43E-004 

4.15E-005 
8.78E-003 

5.53E-007 

1.76E-010 
S.SSE-005 
2.38E-001 

3.06E-004 

Manganese Manganese respiratory USE-004 
~~==~======~==========~~==========~I~~~==========~====~==~========~========~========~~~YNn~~~==~======~====~CN~S~==cd=====~==~===~5~.2~7E~-00~7~ 

( ( 

Dermal 
: , .• -II 
I Ex:po~ur~~- / 

7 4E-004 

4.1E-005 
8.8E-003 

5.5E-007 

1.8E-010 
S.SE-005 
2.4E-001 

3.1E-004 

1.5E-004 

~===='== ~._3!;,007 . 

( 

rl 



Table 6-2-13 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

j--= ==- -_ --- ----

Non-CarCtnQ~Jemc Hazard Ouo11ent I'" ~·~~,T~~ ~i~·-l ___ Che~mlca~' l-l~::j•:.l ~~l-~~~-
---Pnrl\aiY-----r- lngestton .l Inhalation ~. 06fma-l -·r- Tola_l_ ·-~ 

__ T~~j- ____ _ ___ __j_ ___ -~X~_ 
Methylene Chloride 6 86E-009 6 9E-009 Methylene Chloride 
m.~xylene 

Naphthalene 
NiCkel 

N-NitroSOdiphenyfamine 
ortho-xytene 
PentachlorOphenol 

Phenanthrene 

Phenol 

Pyrene 

Selenium 
Silver 
Styrene 
Tetrachlornethene 

Thallium 

Toluene 

Trtchloroelhene 

Vanadium 

Vlnyt Chloride 
Xytenes ~otal) 
Zinc 

3.43E·008 

3.07E·008 

1.93E-OOII 

3.4E·008 

3.1E·006 

1.9E-006 

m,p-xylene 
Naphthalene 

Nickel 
N-Nttrosodiphenytamine 
ortho-x.ytene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Selenium 

Sliver 

Slyrene 
Tetrachloroethene 

Thallium 

Toluene 
Tr1chloroethene 

Vanadium 

Vinyl Chloride 

Xytenes ~otal) 
Zinc 

1 respiratory 5.80E-D05 5 8E-005 

drculatory 
re~ratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

1.45E-002 

1.20E.QOS 
147E-003 

8 85E-003 

1.4E-002 

1.2E.()05 
1.5E-003 

I 
- 8 7E~3 I I 

- rd [t~t!IJ. . . 37E-001 . 3 7E.001 J 

==== ~====c==±==·===":;T;;;o~lal Hazard Index Across Surtace Sod Jl 2 1E+OO~ 

Total Kidney HI: ~ ]I 
Total Skin HI. L!.ZE+OOZ ~ 

Total Thyroid HI: r-=:1:.·1 E+OOO ]I 
Total liver HI: [ -.----roE+002:=J. 

Total Circulatory System HI LZ:sEi-001 _) 
Total CNS HI: t=::l.OE·001 _ __:_] 

Total Fetotoxlc HI: [ - 7.6_E+~-=._j~ 
Total Gl Tract HI L __ 6.6E-002~ 1 Total Respiratory HI: C-1.3E+QQL_j. 

Total Eyes HI [-- O.OE+ooO--] 
Total Reproductive HI: ~.OE+OOO ___ J 

Total Mammary HI: [ lfOE!_OOO --:J 
Total Adrenal HI. c::::Q;OE+OOO ~ 

Total Heart HI L_t.]E-002 _.J 
To<al Skeletal System HI: t=o OE•ooo==.J 

Total Thyroid HI: r 2.1 E+OOO . .:=J 
Total Blood Oison:ler.; HI: I 7.5E~002 ] 



File· Area2CT wk4 I TI sum cTa2CT ;===== r- .. 

Medium Exposure Exposure Chemical 

Med1um Point 

Surface Soil Soil Area 2. Soil (2' to 4') 1, 1-Dichloroeiliene 

1, 1, 1· Trichloroethane 
1 .2-0tchlorobenzene 
2-Butanone 

2-Hexanone 
2-Methytnaphthalene 
2-Methytphenol 

2,4-Dimethytphenoi 

4-Methyt-2-pentanone 
4-Methytphenol 

Acetone 
Aluminum 
Antimony 
Arodor-1248 

Arodor-1254 

Arodor-1260 

Arsenic 
Barium 
Benzene 
bis(2·Ethythexyt)phthalate 
Cadmium 
Chloroform 

Chromium 3+ 
cis-1,2-Dichloroethene 

Cobatt 

Copper 

Dimethyl phthalate 
Di-n-butytphthalate 

Ethyl Benzene 

Iron 
lsophorone 
Lead 
Manganese 
Mercury 

Meltlytene Chloride 

m,!>-xytene 
Naphthalene 
Nickel 

ortho-xyt-
Phenol 

Selenium 
Silver 
TetrachlofOethene 
Toluene 
Tric:hlo<oethetMt 

Vanadium 
Xytenes (totaQ 

Zinc 
{Total) 

Table 6-2-14 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

·-· c 

Carcinogenic Risk Chemical 

Ingestion Inhalation 
~-

Dennal Total 

Exposure 

1,1-Dichloroethene 

- 1,1,1-Trichloroethane 

- 1,2-Dichlorobenzene 

- 2-Butanone 

- 2-Hexanone 

- 2-Methytnaphthalene 

- 2-Methytphenol 

- 2,4-Dimethytphenol 

- 4-Methyt-2-pentanone 

- 4-Methytphenoi 

- Acetone 

- Aluminum 

- Antimony 

6.2E.Q07 - 8.9E-006 9.5E-006 Arodor-1248 

8.8E.()()9 - 1.4E-007 1.5E-007 Arodor-1254 

1.2E.Q07 - 1.7E-006 1.8E-006 Arodor-1260 

1.1E-008 - 1.7E-007 1.8E-007 Arsenic 

- Barium 
2.4E-006 - 3.9E-005 4.1E-005 Benzene 

3.2E-009 - 4.5E-008 4.9E-008 bis(2-Eihythexyt)phltlalale 

- Cadmium 

1.8E-007 - 2.7E-006 2.9E-008 Chloroform 

- Chromium 3+ 

- cis-1,2-Dichloroethane 

- Cobatt 

- Coppe< 

- Dimeltlytphthalate 

- Di-n-butylphthalate 

- ElhytBenz-

- Iron 

1.9E-010 - 2.7E-009 2.9E-009 lsophorone 

- Lead 

- Manganese 

- Men::ury 

1.4E-013 - 3.7E-012 3.8E-012 Methylene Chloride 

- m,!>-xytene 

- Naphthalene 

- Nickel 

- ortho-xytene 

- Phenol 

- Selenium 

- Silver 
2.3E-006 - 3.3E-005 3.5E-005 Telrachlo<Dethene 

- Toluene 
3.8E-009 - 5.3E-008 5.7E-008 Tr1chloroethene 

- Vanadium 

- Xytenes (total) 

- Zinc ------- ----- .. ---- ---------- ... 
9:1E:005-5.7E-006 8.6E-005 L. (TolaQ -

( 

. - --

-~11 I 

Non-Carcinogenic Hazard Quotient 

Primary tngestiOO-- Inhalation Dermal Total 

Target Clf.ll_an Ex~ ---
hver 2.2E.Q01 - 3.1E•OOO 3 3E+OOO 

CNS 3.1E-004 - 4.4E-003 4 ?E-003 

liver 1.4E-002 - 2.1E-001 2 3E-001 

CNS J.OE-004 - 4.3E-003 4 6E-003 
Gllract 3.8E-004 - 5 5E-003 5 9E-003 

liver 3.2E-004 - 4.5E-003 4.9E-003 
generalized 5.8E-004 - 8 3E-003 8.9E-003 

liver 1.1E-002 - 1.5E-001 1.6E-001 

respiratory 4.7E-003 .. 1.0E-001 1.1E-001 

fetotoxtc 3.3E-001 - 6.0E•OOO 6.4E+OOO 

circulatory 1.1E-003 - 1.6E.Q02 1 ?E-002 

skin 5.4E-002 - 7.8E•001 7.8E+001 

liver -
liver 3.1E-002 - 50E-001 5.3E.Q01 

circulatory -
circulatory 3.4E-003 - 5.2E.Q02 S.SE-002 

5.1E-003 - 7 3E-002 7.8E-002 

blood disord811i 3.9E+OOO - 6.2E+001 6.6E•001 

liver 1.6E-003 - 2.3E-002 2.4E-002 

kidney 1.4E-002 - 8.0E•OOO B OE+OOO 

circulatOf)' 4.1E-001 - 6.1E+OOO 6.6E+OOO 

liver 1.3E-004 - 4.7E-001 4.7E-001 

circulatory 1.8E-008 - 2.7E-005 2.8E.Q05 

heart 7.2E-005 - 1.0E-003 1.1E.Q03 

liver 4.3E-003 - 1.0E-001 1.1E-001 

Gl trad 1.4E-006 - 2.1E-005 2 2E-005 

liver 1.1E-004 - 1.6E-003 1.8E-003 

liver 1.0E-002 - 1.6E-001 1.7E-001 
8.4E-003 - 1.2E-001 1.3E-001 

kidney 1.4E-004 - 2.0E-003 2.1E-003 

CNS -
kidney 2.6E-003 - 3.8E-002 4.1E-002 

low body wt -
liver 4.4E-008 - 1.1E-006 1.2E-006 

fetotoxic 2.1E-009 - 3.4E-008 3.6E-008 

circulatory 9.2E-004 - 1.3E-002 1.4E-002 

low bodywt 3.5E-004 - 1.0E-001 1.0E-001 

fetotoxic 7.9E-010 - 1.3E-008 1.3E-008 

liver 3.7E-005 - 5.4E-004 5.7E-004 

liver 2.2E-004 - 3.2E-003 3.4E-003 

skin 9.2E-004 - 6.3E-002 6.4E-002 

liver 6.2E-001 - 8.9E+OOO 9.5E+OOO 

liver 1.7E-001 - 2.5E+OOO 2.6E+OOO 

liver 7.7E-003 - 1.1E-001 1.2E-001 

cin:ulatory 2.3E-004 - 3.3E-003 3.5E-003 

fetotoxic 1.8E-002 - J.OE-001 3.1E-001 

thyroid 3.6E-003 - 1.7E-001 1.8E-001 
---------------

-~J.:ae~ 
------ ----

5.8E+OOO 1.8E+002 

( 



Table6-2-14 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

File Area2CT M4 \ TT sum cTa2CT 
--=;-,===== ~ -

E=~~; i Ex~~~re Chemical ~- -

~ ----If----- ___ __C::: __ j_-l_nhil __ i•=t~i_o=n==~~~----_~De-_-rmal __ ] -!----"'"T"'o"'ta"'l"'-

lr---------+-----A-,-IR Area 2, Soil (2' to 4') 1,1-Dichloroethane - -- Exposure 1,1-Dichloroethane 

Medium 

=======~cc;-- ========== 

Carcinogenic Risk Chemical 

1,1,1-Trichloroethane - - 1,1,1-Trichloroethane 
1,1,2-Trichloroethane - 2 42E-014 - 2.4£-014 1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane - 6.92E-012 - 6.9£-012 1,1,2,2-Tetrachloroethane 
1 ,2-D~Iorobenzene -- - 1 ,2-Dichlorobenzene 
1,2-Dichloroethane - 9. 79E-010 - 9.8E-010 1,2-Dichforoethane 
1,2-Dichloroethene (total) - - 1,2-Dichloroethene (total) 
1 ,2-Dichloropropane - - 1 ,2-Dtchloropropane 
1 ,2,4-Trichlorobenzene - - 1 ,2,4-Trichlorobenzene 
1,4-Dichlorobenzene - 2.04£-011 - 2.0E-011 1,4-Dichlorobenzene 
2-Butaoone - - 2-Butanone 
2-Hexanone - - 2-Hexanone 
2-Methytnaphthalene - - 2-Methytnaphthalene 
2-Methytphenol - - 2-Methytphenol 
2,4-DimethytphenOI - - 2,4-DimethylphenOI 
2,4,5-Trichlorophenol - - 2,4,5-Trichlorophenol 
2,6-Dinitrotoluene - - 2,6-Dinitrotoluene 
3,3'-0ichlorobenzidine - - 3,3'-Dichlorobenzidine 
4-Methyl-2-pentanone - - 4-Methyl-2-pentanone 
4-Methytphenol - - 4-Methytphenol 
4,4'-DDD - - 4,4'-DDD 
4,4'-DDE - - 4,4'-DDE 
4,4'-DDT - 4.16E-015 - 4.2E-015 4,4'-DDT 
Acenaphthene - -- Acenaphthane 
Acenaphthytene - - Acenaphthylene 
Acetone - - Acetone 
Aldrin - 1.01E-012 - 1.0£-012 Aldrin 
a/pha-BHC - 2.04£-014 - 2.0£-014 alpha-BHC 
Anthracene - - Anthracene 
Antimony - - Antimony 
Arodor-1242 - 1.15£-014 - 1.1£-014 Aroclor-1242 
Arodor-1248 - 9.81£-013 - 9.8£-013 Aroclor-1248 
Arodor-1254 - 7.18£-013 - 7.2E-013 Arodor-1254 
Arodor-1260 - 6.78£-012 - 6.8£-012 Arodor-1260 
Arsenic - 9.56E-013 - 9.6£-013 Arsenic 
Barium - - Barium 
Benzene - 8.02£-010 - 8.0£-010 Benzene 
Benzoic Acid - - Benzoic Acid 
Benzo(a)anthracene - - Benzo(a)anthracene 
BenzO(a)pyrane - 4.58£-014 - 4.6£-014 Benzo(a)pynme 
BenzO(b)ftuoranthene - - Benzo(b)fluoranthene 
Benzo(g,h.~perytena - - Benzo(g,h,l)peryt<tne 
Benzo(k)ftuoranthene - - Benzo(k)ftuoranthene 
Benzyl Alcohol - - Benzyl Alcohol 
Berytlium - 4.91E-014 - 4.9£-014 Beryllium 
beta-BHC - 1.11E-014 - 1.1E-014 beta-BHC 
bis(2-Chloroethyt) ether - 9.64E-009 - 9.8E-009 bis(2-Chloroethyt) ether 

Primary 
_ _ T~rget Organ 

kidney 
liver 
liver 
liver 

low body weight 
dn:ufatory 

liver 
liver 
CNS 
CNS 

CNS 

liver 

respiratory 
fetotoxic 

blood disorders 

respiratory 

liver 

Non·Carcinogenic Hazard Quotient 

Ingestion 
__ :IL__I_n_ha-la_t_io_n_~I- ~ennal l 

2 69£-005 
1.53E-005 

7.58£-004 
1.08E-003 

1.31£-003 
6.16£-006 
5.66E-007 
2.38£-009 
2.32£-002 

1.93£-004 

1.08£-005 
2.28E-003 

1.43£-007 

Total 
~xpo~_!!!e . 

2.7£-005 
1 SE-005 

7.6£-004 
11E-OOJ 

1.3£-003 
6.2E-006 
5 7£-007 
2.4£-009 
2.3E-002 

1.9£-004 

1.1E-005 
2.3£-003 

1.4E-007 

bis(2-Ethythexyt)phthalate - 4.99E-014 - S.OE-014 bis(2·Ethythexyl)phthalate 

~~======~====~========~======~,====~~,8~~~~~~~--~to~==~o===~-====~========~====~-====~=======J~~~u~~~~~~tth~a~lat~e~==~==========~~-==~====~========~====~==~---====== 



File· Area2CT wl<4 1 n sum cTa2CT 

Medium Exposure 
Med1um 

-~ 

--' 

Table 6-2-14 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

1·:·]~' Pomt 

__ -_-_ _L_,~_•_s_tion~ ~J- lnhal~:_:_·nog _ _[e_n_ic_R_~_·k_""_"_I __ _L_I--.E-E~xro!!'~'""-~~~~rec_-_--_Jl_ ~' 
Cadmium 

Carbon Disulfide 
Chiaro benzene 

Chloroform 

Chromium 3+ 
Chromium 6+ 

Chrysene 
cis-1,2-0ichloroethen 
Cobah 
Copper 
Cyanide (total) 

Dibenzofuran 
Diethylphlhaiate 

Dimethyl phthalate 
Di-n-bulylphthalate 

Di-n-octylphlhalate 

Endrin ketone 

Ethyl Benzene 
Fluoranthene 

Fluorene 
Heptachlor 

Heptachlor epoxide 

Hexachlof'obenzene 
Hexachlorobutadiene 
Hexane, n-
lndeno(1,2,3-cd)p yrene 

isophorone 
Lead 
Manganese 

Mercury 

Methylene Chloride 

m,p-xylene 

Naphthalene 

Nickel 
N-Nilrosodiphenylami ne 
ortho-xylene 

Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrena 
Selenium 

Silver 

Styrene 

Tetrachloroethane 

Thallium 
Toluene 

Trichloroethane 
Vanadium 
VmviChloride 

7.01E-012 7 OE-012 Cadmium 

3.04E-009 

8.86E-011 

1.78E-016 
1.72E-016 

3.11E-017 

1.05E-014 

1.52E-010 

7.63E-010 

6.82E-010 

4.29E-010 

( 

3.0E-009 

8.9E-011 

1.8E-016 
1.7E-016 

3.1E-017 

1 OE-014 

1.5E-010 

7.6E-010 

6.8E-010 

4.3E-010 

Carbon Disulfide 

Chtorobenzene 
Chloroform 

Chromium 3+ 
Chromium 6+ 
Chrysene 

cis-1,2-Dichloroethene 

Cobatt 

Copper 
Cyanide (total) 

Dibenzoluran 

Diethylphthalate 

Oimethylphthalate 

Oi-n-bulylphlhalate 
O~n-octylphthalate 

Endrin ketone 
Ethyl Benzene 
Fluoranthene 

Fluorene 
Heptachlor 

Heptachlor epoxide 
Hexachlorobenzane 
Hexachlorobutadiene 
Hexane, n
indeno(1,2,3-cd)pyrene 

isophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 

m,p-xylene 

Naphthalene 

Nickel 
N-Nilrosodiphenylarnine 

ortho-xylene 
Pentachlorophenol 

Phenanthnsne 

Phenol 
Pyrena 
Selenium 

Silver 

Styrene 
Tetrachloroethane 

ThaDium 
Toluene 
Trichloroelhene 

Vanadium 

Vll'lvt Chloride 

I 

Primary 
T aroet Droan 

liver 

liver 

respiratory 

respiratory 

liver 
kidney 

respiratory 

CNS 
respiratory 

cirt:Uiatory 

respiratory 

CNS 

liver 

CNS 
respiratory 

CNS 

Non-Carcinogenic Hazard Quotient 

lngesfion - r~ir1ililation- _[ 

4.57E-011 

1.70E-005 

6.11E-002 

7.93E-005 

3.76E-005 

1.37E-007 
1.50E-005 

3.76E-003 

3.10E-006 

3.81E-004 

2.24E-003 

Oennal 

( 

II 
~T~-Tolaf- ll 

E~pQsu_re 

4.6E-011 

1.7E-005 
6.1E-002 

7.9E-005 

3.8E-005 
1.4E-007 

1.5E-005 

3.8E-003 

3 1E-006 

3.8E-004 

2 2E-003 

~ 



Table 6-2-14 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

_(total)! 

I 

Non-CarCinogenic Hazard Quotient I 
------ --- ----- - - - ----- --------

Primary T Ingestion ~alation ) Dermal I Total -1 

Tar ~~': an_ t---=-- LL~ _ t--__ ____j____

1 

Exposu~ 

~ _ 9IE-00_2~_ __ 1JlE·002 j 
Total Hazard Index Across Surface Sotl][ 1.BE+()()2 ~~ 

To~~t~;~k~~ ~:·lfr·_= __ !~~:~_~ .1_-.~5 
Total Thyroid Ht I · 1.SE,OOCJ 

Total UverHI. I _1.7E+OOf-] 
Total Circulatory System HI· I 6.6E+()()(J _j 

Total CNS HI. [ __ 32~:002 -] 
Total Fetotoxic HI· UIS_+OOO ] 
Total Gl Tract HI. t=:I9E":oo3 _] 
Total Respiratory HI ~..(]()1 __ :J 

TolaiEyesHL Loo~+ooo~ 
Total Reproductive HI QOE:+ooo _] 

Total Mammary HI• [ O.OE+ooo --I 
Total Adrenal HI. f. __ O.OE+OOO=-:J 

Total Heart HI• 0~:003 -----] 

Total Skelatal System HI· r-:o:oE:+OOO ] 
Total Thyroid HI. ~- 1 BE-001 ~-- ] 

Total Blood Disorders HI [: 6. 6E+_oo_1 ~J 



Sot! Soil 

Exposure 

Point 

_j 

Area 2, Soil (2' to 101 

Chemical 

1, 1-0tchloroethane 

1 , 1,1-Trichloroethane 

1, 1,2,2-Tetrachloroethane 

1 ,2-0k111ol't)benzene 
1 .2-Dk:hloroethane 
1.2-0k:hloroethene (total) 

1,2-Dictdoropropane 

1,2,4-Trtchlorobenzene 
1 ,4-0ichlorobenzene 

2-Butanone 

lngeSiion 

3.0E-010 

6.9E-008 

HE-009 

9.2E-010 

Table 6-2-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk 

Inhalation . r 

1 9E-008 

3.0E-006 

3 4E-007 

4.1E-008 

. ----- .... 

Total 

Exoosure 

c _____ r 

Chemical 

1 ,1-Dichloroethane 

1. t, t-Trichk>roethane 
1.9E-008 1.1 .2.2-Tetrachloroethane 

1 .2-0ichlorobenzene 

3.1 E-008 1 .2-Dichloroethane 
1 ,2-Dk:hloroethene (total) 

3.5E-007 1 ,2-Dichloropropane 

4.2E-Q08 
1,2.4-Trichlorobenzene 

1,4-0ichlorobenzene 

2-Butanone 
2-Hexanone 2-Hexanone 
2-Methylnaphthatene 2-Methytnaphthak!ne 
2-Methylphenol 2-Methylphenol 
2,4-Dimethylphenol 2,4-0imethylphenol 
2.&-0inltrot~uene 2,8-0initrotoluene 
4-Methyt-2-pent.anone 4-Methyl-2-pentanone 
4-Methylphenol 4-Methytphenol 
4,4'-000 3.3E-008 1.5E-008 1.5E-008 4,4'-000 
4,4'-DDE UE-008 5.6E-007 5.7E-007 4,4'-DDE 
4,4'-DDT 24E-Q08 1.1E-008 1.1E-008 4,4'-DDT 
Acenaphthene Acenaphthene 
Acetone Acetone 
Aldrin S.SE-006 2.4E-004 2.5E-004 Aldrin 
alpha-BHC UE-006 3.9E-006 4.0E-006 alpha-BHC 
Aluminum Aluminum 
Anthracene Anthracene 
Antimony Antimony 
Arock><-1246 Arock><-1246 
Aroclor·1254 3.0E-006 1.5E.Q04 1.5E-004 Arock><-1254 
Aroclo<-1260 2.9E.Q04 1.3E-002 1.3E-Q02 Aruclo<-1260 
Arsenic 4.9E-Q07 2.3E-QOS 2.3E-QOS Arsenic 
Barium Bartum 
Benzene 1.2E...007 S.BE-006 S.BE-006 Benzene 
Benzoic Add Benzoic Add 
Benzo(a)anthracene 8.3E-Q08 3.7E-OOII 3.7E-0011 Benzo(a)anthracene 
Benzo(a)pyrone 4.8E-Q07 2.4E-oo5 2.4E-QOS Benzo(a)pyrone 
Benzo(b)ftuoranthene 1.8E-007 7.2E-006 7.4E-0011 Benzo(b)tluononthone 
Benzo(k)ftuononthene 1.8E-Q08 7.2E-007 7.4E-Q07 Benzo(k)ftuot11nthene 
Benzyl Alcollol Benzyl Alcohol 
Beryllium Berylium 
bela-BHC 8.1 E-008 2. 7E-006 2. 7E-0011 bei•BHC 
bi5(2.Chloroelhyl) litho< 5.1E-008 2.3E-004 2.3E-004 bi5(2.Chloroethyl) elho< 
bi5(2-Eihyfhexyf)phthalate 1.4E-OOII 8.0E-QOS 8.1 E-005 bls(2-Ethyfhexyf)phthalate 
Butylbenzylphthatale Butytbenzylphthalate 
Cadmium C.ctmium 
Chloroform 3.8E-oo8 1.7E-OOII 1.7E-0011 Chloroform 
Chromium 3+ ChrOmium 3+ 
Chrysene 1.2E-oov 1.3E-Q07 1.3E-Q07 Chl"jS8fiO 
ds-1,2.()1chlomolhene cis-1.2-0ichloroelhone 
~n ~ 
Copper c-
Dibonzoturan Dlbonzoluron 
Dlothylpht,_e Dielhylphthalate 
OirneCIIyt!Jidhe ~ate 
Di-f>.Wylphthalate ~late 
Di-n-odyfphthalate 01-n-octylphthalate 

---~ 

,::~ r-·;:··-.:::· , .. ~ -· l b=:- II 
drculatory 6.6E-005 2 9E-003 3 oE-003l 

liver 1.6E-003 7.3E-002 7.4E-002 
liver 3.0E-oo7 1.9E-005 1.9E-005 
CNS 1.2E-003 5.2E-002 5.3E-002 I 

~~~~:~c ~ ~~:: ~ !~~~~ ~ :~::~ I 
Gltrad 

low body wt 
Gltrad 

liver 
CNS 

Gllrad 

liver 
generalized 

liver 

respiratory 
liver 

liver 
fetotoxic 

eyes 

fetotoxJc 

liver 

liver 
circulatory 

Gl trad 
skin 
liver 
liver 

circutatory 

circulatory 

blood dlsoroers 
Gltrad 

CNS 
kidney 

liver 
reproductive 

liver 
mammary 

kidney 

cin:ulelory 

liver 

Nver 
drcutalory 

heart 

liver 

dec growth rate 

low bodywt 

Gl tnct 

Uver 

5 tE-004 
t.SE-005 
3.8E-003 
1.2E-003 
1.3E-002 
1.2E-003 
2.2E-003 

2.3E-Q03 
1.8E-002 

1.7E-003 
1.3E-004 
8.1E-Q03 
UE-001 

4.2E-003 
2.2E-008 
2.1E-001 

9.1E-001 

UE-002 
1.9E-002 
1.8E-002 
3.0E-QOS 

5.7E-005 
8.6E-Q05 

S.SE-002 
1.1E-Q03 
5.4E-Q02 
7.1E-Q03 
S.OE-004 

2.2E-002 
6.6E-004 
1.8E-001 

5.1E-002 
S.BE-001 
5.4E-002 
9.8E-002 

1.0E-001 
1.2E+OOO 

7.8E-002 
s.eE-003 
3.4E-001 
5.7E+OOO 

1.8E-001 
9.7E-005 
9.2E+002 

4.5E+001 

8.1E-001 
8.6E-001 
7.9E-001 
1.3E-003 

2.5E-003 
3.8E-001 

2.6E+OOO 

4.7E-Q02 
G.5E+001 

3.3E-Q01 
5.5E+OOO 

2 3E-002 
6.9E-004 
1 8E-001 
5.2E-002 
5.9E-001 
S.SE-002 
1 OE-001 

l.OE-001 
1.3E+OOO 

7.6E-002 
5.7E-003 
3.5E-001 
5.9E+OOO 

1.9E-001 
9.9E-005 
9.2E+002 

4.6E+001 

6.2E-001 
B.BE-001 
8.1E-001 
1.4E-003 

2.6E-003 
3.6E-001 

2.6E+OOO 

4.8E-002 
9.5E+001 

3.3E-001 
5.5E+OOO 

Ethyl Benzene Ethyl Benzene liver 

1.2E-ooS 
2.8E-004 
1.7E-Q02 
3.2E-004 
4.1E-Q05 
1.3E-Q05 
2.0E-003 
3.3E-004 
3.4E-003 
5.2E-QOS 
2.3E-004 
2.4E-Q03 

5.1E-004 
1.2E-002 
1.2E+OOO 

1.4E-002 

1.8E-003 
S.&E-004 
G.OE-002 
1.5E-002 
1.8E-Q01 
2.3E-003 
1.0E-002 
1.0E-Q01 

5.2E-004 
1.3E-Q02 
1.2E+OOO 

1.4E-002 
1.8E-Q03 
S.9E-004 
G.2E-Q02 
1.5E-Q02 
1.7E-001 
2.3E.OQ3 
1.0E.OQ2 
1.1E-Q01 

Fluonntllene Fluoranthene kidney 
Ftuorane Fluorene skotetal 
He- 3.1 e-oov 1 .3E-oo7 1.4E-oo7 Heoc:lllorobutadlene 1ow body wt 

~ =~-~=-====~~==========~,t~NMNH~11~2~~~~~~==~~4~.3E~-Q08~==~==~~==~~1~.9E~-0011~==~~1.~9E~-OOII~~~~~NMNH~~11.2~! .. ~~~~~~ne~==~==========~========~==~====~========~====c 

( ( ( 



~
~· --- ~-

~
~ __ ·no T1_m~a~e Fufu-,.-
eceptor PopulatiOn Trespa&UI' 

-~ptQ{~-=-~~=-

[ed:~EM1\TIL [m~ ==~~ ~l-r-~ 
Med1um 

- - - ··-

Exposure 
Point 

AIR Ma 2, Soil (2' lo 101 

Iron 

lsophorone 

Lead 

Chemical 

Manganese 

Mercury 
Methylene Chlolide 

m,p-xylene 

Naphthalene 

Nickel 
ortho-xylene 

Pentachlorophenol 

Phenol 

Pyrene 
Selenium 

Silver 

Styrene 

Tetrachloroethene 

Thallium 

Toluene 

Trtchloroethene 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 

7.2E-008 

2.2E-008 

J.2E-007 

1.9E-006 

1.8E-007 

UE-009 

f--::c-:-:-----c----"'~olaQ . · · 3jE~ 
1,1-0ichloroethane 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2,2-Tetradlloroethane 

1,2-0ichlorobenzene 

1,2-0.chloroethane 

1,2-0ichtoroethene (totar) 

1 ,2-06chloropropane 

1,2,4-Trichlorobenzene 

1 ,3-0ichlorobenzene 

1,4-0ichlorobenzene 

2-Butanone 

2-Hexanone 

2-Methytnaphthalene 

2-Methylpllenol 

2,4-Diohloropllenol 

2,4-0imethylpllenol 

2,4-0inttrotoluene 

2,4,S. Trtchlorophonol 

2,fr0inttrotoluene 

3.3'~nzldine 

4-Methyl-2-pentonone 

4-M«hylpllenol 

4-Nitrophenol 

4,4'-000 

4,4'-00E 

4,4'-00T 

Acenaphlllene 

Acenapldhylene 

Acetone 

Aldrtn 

olpho-BHC 

Anthnooone 
Antimony 

Arodor-1242 

''======'c====='=====-=~~~~= ~-1248 

Table 6-2-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

5.4E-010 

1.2E-OOV 

4.8E-008 

1.2E-009 

2.3E-Ot3 

4.5E-Ott 

V.ZE-013 

2.5E-012 

4.5E-Ott 

3.2E-006 

1.7E-006 

HE-005 

8.SE-005 

7.3E-006 

3.9E-007 

··· i.5e.002 

3 3E-006 

1.7E-006 

1 .-e.oos 

8.7E-005 

7.5E-006 

4.DE-007 

1.5E-002 

5.4E-010 

1.2E-009 

4.8E-008 

1.2E-009 

2.3E-Ot3 

4.5E-Ott 

9.2E-Ot3 

2.5E-012 

4.5E-Ott 

·--r-·~ 

Chemtcal I Non-Carcmogenlc Hazard Quohent 

----~ _ .lr:~:'~~an ]- l~estton I ~nhal~•on -~- -D~nnal =r . Ex:':_re 

Iron 

lsophorone 
Lead 

Manganese 

Mercury 
Methylene Chlor1de 

m,p-xylene 

Naphthalene 

Nickel 

ortho-xylene 

Pentachlorophenol 

Phenol 

Pyre no 
Selenium 

Silver 

Styrene 
Tetrachloroethane 

Thallium 
Toluene 

Trichtoroethene 

Vanadium 

Vlnyt Chloride 

Xytenes (total} 

Zinc 

I 3.2E..Q02 1 4E+OOO 1.5E+OOO 

kidney 4.6E·003 2.0E-001 2.1E-001 

CNS 
kidney 

low body wt 
liver 

fetotoxlc 

circulatory 

low body wt 
fetotoxic 

liver 

liver 

liver 

liver 

skin 

liver 

liver 

liver 

liver 

circulatory 

liver 

fetotoxlc 

thyroid 

1.0E-002 

5.7E-0Qol 

1.2E-006 
1.2E-002 

HE-003 

6.3E-007 

ttE-003 

HE-004 

1.4E-004 
8.4E-0Qol 

3.5E-003 

1.3E-004 
4.SE-002 

1.0E-002 

3.3E-003 

3.0E-002 

B.!E-004 

V.1E-004 

UE-002 

4.5E-001 

4.6E-002 

6.1E-005 

S.SE-001 
1.2E+OOO 

3.1E-005 

4.7E-002 
8.3E-003 

6.0E-003 

3.7E-002 

HE-001 
5.8E-003 

2.0E+OOO 

4.6E-001 

1 5E-001 

1.3E+OOO 

3.9E-002 

4.SE-002 

2.1E+OOO 

4.6E-001 

4.7E-002 

6.2E·005 
5.6E-001 

1.2E+OOO 

3.2E-005 

4.8E-002 
S.SE-003 

6.1E-003 

3.8E-002 

7.SE-001 

5.9E-003 
2.0E+OOO 

4.7E-001 

1.SE-001 

1.4E+OOO 

40E-002 

------------~~~~~·l>r---~---
1,1-otdlloroethane 

1.7E+OOO 

kidney 1.1E-0Qol 

4.6E-002 

2.1E+OOO 

1.1E+003 -------
UE-OQol 

1,1, 1-Trichloroethane 

1,1,2-Trichloroethane 

1.1,2.2-Tetrachloroethane 

1,2-Dtchlorobenzene 

1 .2-0k::htoroethane 

1,2-0fchtoroethene (total) 

1,2-0ich~ne 

1.2,4-Trtchlorobenzene 

1 .3-0k:h~benzene 

1,4-Dtchlorobenzene 

2-Sutanone 

2-Hexanone 

2-Methytnaphthalene 

2-Methylphenol 

2,4-0ichloropheool 

2,4-0imethylpllenol 

2.4-otnttrotoluene 

2,4,5-Trtchloropllenol 

2,&-Dinltrotoluene 

3,3'-0k:hlorobenzldlne 

4-Mothyl-2-pentonone 

4-Methylpllenol 

4-NHI"CJI)henol 
4,4'-000 

4,4'-00E 

4,4'-00T 

Acenaphthone 

Acenaphthylene 

Acetone 

Akfrin 
olpha-BHC 

Anthracene 

Antimony 

Arodor-1242 

Arod0<-1248 

liver 

liver 

liver 

low body weight 

circulatory 

liver 

respiratory 

Hver 

CNS 
CNS 

CNS 

liver 

HE-OQol 

3.0E-003 

4.5E-003 

S.VE-003 

2.4E-005 

1.3E-010 

2.VE-006 

1.8E-008 

8.9E-002 

1.3E-003 

2.4E-0Qol 

3.0E-003 

4.5E-003 

5.9E-003 
2.4E-005 

1 3E-010 

2.9E-006 

1.6E-008 

8.9E-002 

1.3E-003 



( 

[ Chemical 

Aroctor.12S4 
Arodor·1260 
Arsentc 

Barium 

Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyreoe 

Benzo(b)ftuononthene 
Benzo(g,h,Qperytene 
Benzo(k)fluoranthene 
Benzyl Alcohol 

Beryllium 

beta·BHC 

bis(2·Chloroethyl) ether 
bis(2·Ethylhexyl)phtholote 
Butylbenzylphthalate 
Cadmium 

Cort>on Disuffide 
Chk>robenzene 
Chlorolonn 

Chromium 3+ 

Chromium&+ 

ChfYSOilO 
cls-1,2-Dichloroethene 

CObaK 
Copper 

Cyanide OotaQ 
Dibenzofuran 

Olbenzo(a,h)anthracene 

Dieldrin 

Diethylphthalate 
Dimethylphthalate 

Oi-n-butytphthalate 

Ot-n-octylphthalate 

Endosulfan I 

Endrin 

Endrtn ketone 

Ethyt Benzene 

Fluoranthene 
FIUOtene 
gamma-Chlordane 

Heptachlor 

Heptachlor epolride 

Heuchlorobenzene 

HexachkK'Obutadiene 
He:w:ane, n-
100eno(1,2,3-<xl)pyrene 
lsophofone 

Lead 

Manganese 
Men:ury 
Methylene Chloride 

m,p-xytene 
Naplllhatene 

Nickel 

N-Nilrosodlphenylamtne 

ortho-xylene 
Pentoc:lllclro!>flenol 

Phenanthrene 

Phenol 

Ingestion 

Table 6-2-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

- - ---~ -- =~=~~r-=-~~-~ ==~============== 

I 

Carcinogenic Risk 

lnhalatkm 

3.4E-o11 
3~1E-010 

3 7E-o11 

5.7E-008 

2 1E-ot2 

t.5E-o12 

5.0E-o13 
4.8E-oo7 

2.6E-ot2 

3.4E-o1o 

1.8E-oo7 

4.0E-OQg 

9.3E-014 

1.0E-o14 

1.8E-015 
1.5E-o15 

2.8E-o16 

4.8E-o13 

t.5E-ooa 

Oennal 

( 

Total 

~~~~---
HE-ott 
3.1E-010 
HE-Ott 

5.7E-008 

2.1E-012 

t.SE-012 

5.0E-o13 
4.6E-oD7 
2~8E-012 

3.4E-010 

t.6E-oD7 

4.0E-OQg 

9.3E-014 

t.OE-o14 
1.6E-o15 

1.5E-o15 
2.6E-o16 

4.6E-o13 

1.5E-oo8 

b Non-carcinogenic Hazard Quotient 

Pnm;-ry ----~- lngesuOO ,-- Inhalation Dermal 

J ----------------- ~~·~n __ L ___________ _L~----------_L----------~--

Chem1cal 

Arodor-1254 I 
Aroclor.1260 

A~nic 

Barium 

Benzene 

Benzoic Add 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftu<N'11nthene 
Benzo(g,h,l)perylene 

Benzo(k)fluoranthene 
Benzyl AJcoho4 

Beryllium 

bela-BHC 

bis(2-Chloroethyl) ether 
bis(2-EthylhexyQphthalate 
Butylbenzylplrthalate 

Cadmium 

Carbon Dlsutflde 

ChJorobenzene 

Chloroform 

Chromium 3+ 

Chromium 8+ 

Chrysene 

ds-1,2-0tchtoroethene 

Caban 

Copper 

Cyanide OotaQ 

Oibenzofuran 

Dlbenzo(a,h)anthracene 
Dleldr1n 

Diethylplllhalate 

Dlmelhytphthalate 

01-n-butylphthalate 

Dl-n-odylphtheiete 

Endosullan I 
Endtln 
Endr1n ketone 

Ethyl Benzene 
Fluoranthene 

Fluorene 

gamm•ChlonSane 

HeplachiO< 

Heplachlo< epoxide 
Hexachlorobenzene 
Hexachlorobutadlene 

Hexane, n

lndeno(1.2,3-cd)pyrene 
lsophon>ne 
Lead 

Manganese 

Mercury 

Methytane Chloride 

m,~xylene 

Naphthalene 

Nlckal 

N-Nitrosodlphenytamtne 

ortho-xylene 
Pontachlonlj>henol 

Phenanttnne 

Phenol 

respiratory 

fetotoxic 

blood disorders 

respiratory 

hver 

liver 

liver 

respiratory 

respiratory 

liver 

kidney 

respiratory 

CNS 
mpiratory 

circutatory 

respiratory 

4.2E-005 
t.4E-oD2 

3.7E-007 

3.5E-011 
t.OE-oo3 
2.8E-001 

3.4E-oo4 

UE-OQg 

1.2E-oo4 
5.2E-007 

t.3E-oo4 

1.5E-oD2 

( 

Total 

ExP9sure 

4 2E-005 

1.4E-oD2 

3.7E-007 

J.SE-011 
t.OE-003 
2.6E-oD1 

UE-009 

t.2E-004 

5.2E-oD7 

1.3E-oo4 

t.5E-oo2 



1

---- ---- - .:J ----- ------- --· 
Scenario Tmeframe· Future 

[ Receptor Populnon. Trespauer -~-.. 
flo<oo1lo<~ l\!l!!lft<tnLc . -~J 

~-:;~=:~ -1-r= Expo::~_ _[ ___ --~- Chemicol -

- I Medium Poinl - _j 

1

- - ---- ----- - - Phthalic anh-;dooe 
Pyrena 
Selenium 

Silver 

Styrene 

Tetrachloroethane 
Thallium 
Toluene 

Trichloroethane 

Vanadium 

Vlnyl Chloride 

Xylenes ~otal) 

Zinc 

Table 6-2-15 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic R1sk 

3.5E-008 

6 1E-008 

1.9E-008 

------

Tolal L 
Ex~sl!~ ~ ___ _ 

Chemical 

3.5E-008 

8.1E-008 

1.9E-008 

Phthalic anhydride 
Pyrene 

Selenium 

Silver 

Styrene 

Tetrachloroethane 

Thallium 
Toluene 

Tnctlloroethene 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 

L _ ---- .. ---N~n-Carcinogenic Hazard Quotient 

Primary ~l - Ingestion lnhatalioO -~--- Dermal 
_ __ T~~~ Orga~ ____ ___ --· 

I 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

2.3E-005 

1.5E-003 

8.9E-003 

Total Kk:lney HI: 

Total Skin HI 

Total Thyroid HI: 

Total Uver HI: 
Total Circulatory System HI· 

Total CNS HI: 

Total Fetotoxic HI: 

Total Gl Trad HI: 
Total Respiratory HI: 

Total Eyes HI. 

Total Reproductive HI: 
Total Mammary HI: 

Total Adrenal HI: 

Tolal Heart HI: 

Total Sk.eletal System HI: 

Total Thyrotd HI· 

Total Blood Disorders HI: 

2 JE-005 

1 5E-003 



Medium Exposure 
Medium 

Exposure 
Point 

Chemical 

Table 6-2-16 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

~ ---- -

--- Carcinogenic Ris: - I Chemical - ~-- Non-Carcinogenic Hazard Quotient 

-~ -c-ln~g-e-s-,-ti,--on----,---,-ln-,-ha--,-la,-bon--,-----,De,---rm,--al----,---~~ f----p;;;;;;,ry -- -~-Ingestion___ Inhalation Dermal - ~ --T-o-ta-1 ~! 
IF=~~==~===c~~,-,-~~~~s;~~~:~~~~~~~=====+==========~==========~========~==~E~'x~oo~•su~re~~i~;z~~~~-=====~~Ta~'~g•e~t~O~~~a~n~~~~~~==~========~==~~~~~~~2E~x6pEo-004!~'e_ ,II Soil ~SOil ] Aiea2.Soil(2'to-10'Y 1.1-Dichloroethane - 1,1-bidilor6ettial1e T circulatory 1.7E-005 -- 2.5E-004 

1,1,1-Trichloroethane -- 1,1,1-Trichloroethane liver 4.3E-004 -- 6.2E-003 6.6E-003 I 
1,1,2,2-Tetrachloroethane 6.8E-012 - 1.4E-010 1.5E-010 1,1,2,2-Tetradlloroethane liver 7.9E-008 - 1.6E-006 1.7E-006 
1,2-Dichlorobenzene - 1,2-Dichlorobenzene CNS 31E..Q04 - 4.4E-003 4.7E-003 
1,2-Dichk>roethane 1.5E-009 - 2.2E-008 2 4E-008 1 ,2-Dichloroethane fetotoxic 7.9E-005 -- 1.1E-003 1.2E..Q03 
1,2-Dichloroethene (total) - 1,2-Dichloroethene (total) kidney S.OE-004 - 7.2E-003 7.7E-003 
1,2-Dichloropropane 1~7E-{)10 - 2.5E-009 2.7E-009 1,2-Dichloropropane Gl tract 
1,2,4-Trichlorobenzene - 1,2,4-Trichlorobenzene low body wt 
1,4-Dichlorobenzene 2.1E-{)11 - 3.0E-{)10 3~2E-{)10 1,4-Dichlorobenzene Gl tract 
2-Butanone - 2-Butanone liver 
2-Hexanone - 2-Hexanone CNS 
2-Methylnaphthalene - 2-Methylnaphthalene Gl tract 
2-Methylphenol - 2-Methylphenol liver 
2,4-Dimethylphenol -- 2,4-Dirnethylphenol generalized 
2,6-Dinitrololuene - 2,6-Dinitrotoluene 
4-Methyl-2-pentanone - 4-Methyl-2-pentanone 
4-Methylphenol - 4-Methylphenol 
4,4'-DDD 74E-{)10 - 1~1E-008 1~1E-008 4,4'-DDD 
4.4'-DDE 2.8E-{)10 - 4.0E-009 4~3E-009 4,4'-DDE 
4.4'-DDT 5.4E-{)10 - 7.8E-009 8.4E-009 4,4'-DDT 
Acenaphthene - Acenaphthene 
Acetone - Acetone 
Aldrin 1.2E-007 - 1.8E-{)Q6 1.9E-{)Q6 Aldrin 
alpha-BHC 2.0E-009 - 2~8E-008 3.0E-008 alpha-BHC 
Aluminum - Aluminum 
Anthracene - Anthracene 
Antimony - Antimony 
Arodor-1248 - Arodor-1248 
Arodor-1254 6~BE-008 - 1.1E-{)Q6 1.2E-{)Q6 Arodor-1254 
Arodor-1260 6.4E-{)Q6 - 9~2E-005 9.8E-005 Arodor-1260 
Arsenic 1.1E-008 - 1.7E-007 1.8E-007 Arsenic 
Barium - Barium 
Benzene 2~6E-009 -- 4.2E-008 4.4E-008 Benzene 
Benzoic Acid - Benzoic Add 
Benzo(a)anlhracene 1~9E-009 - 2.7E-008 2~9E-008 Benzo(a)anlhracane 
Benzo(a)pyrene 1.0E-008 - 1. 7E-007 1 ~BE-007 Benzo(a)pyrene 
Benzo(b)lluoranlhene 3.6E-009 - 5.2E-008 5.6E-008 Benzo(b)fluoranthene 
Benzo(k)tluoranlhene 3.6E-{)10 - 5.2E-009 5.6E-009 Benzo(k)lluoranlhene 
Benzyl Alcohol - Benzyl Alcohol 
Beryllium - Beryllium 
beta-BHC 1.4E-009 - 1.9E-008 2.1E-008 beta-BHC 
bis(2-Chloroelhyl) ether 1.1 E-007 - 1.6E-{)Q6 1.8E-{)Q6 bis(2-Chloroethyl) ether 
bis(2-Eihythexyl)phlllalate 3.0E-008 - UE-007 4~ 7E-007 bis(2-Eihythexyt)phlhalate 
Butytbenzylphthe - Butylbenzylphthe 
Cadmium - Cadmium 
Chloroform 8~0E~10 - 1.2E-OOB 1.3E-008 Chloroform 
Chromium 3• - Chromium 3• 
Chrysene 2~6E-{)11 - 9.2E-{)10 9 4E-{)10 Chrysene 
cis-1,2-0ichloroelhene - cis-1,2-Dichloroelhene 
CobaK - CobeK 
Copper - Copper 

~~============~~Di~'benz~~~~~========~========~====~-~==~========= - Dibenz~ 

( 

INer 
respiratory 

liver 
~ver 

fetotoxic 
eyes 

fetotoxic 
liver 
liver 

circulatory 
Gltract 

skin 
liver 
liver 

circulatory 
circulatory 

blood disorders 
Gltract 

CNS 
kidney 
liver 

reproductive 
liver 

mammary 
kidney 

circulatory 
liver 
~ver 

circulatory 
heart 
liver 

dec arowth rate 

1.3E-004 
4 OE-{)06 
9.9E-004 
3~0E-004 

3.4E-003 
3.2E-004 
5~8E-004 

5.9E-004 
4.7E-003 

4.5E-004 
3.3E-005 
1.6E-003 
3.4E-002 

1.1E-003 
5.7E-007 
5.4E-002 

2.4E-001 

3.4E-003 
5.1E-003 
4.2E-003 
7.9E-{)Q6 

1.5E-005 
2.2E-005 

1.5E-{)Q2 
2~8E-004 

1.4E-{)Q2 
1.8E-{)Q3 
1.3E-004 

3.0E-{)Q6 
7.2E-005 
4.3E-003 
8.2E-005 

19E-{)03 
5.7E-{)Q5 
1 5E-002 
4.3E-003 
4~9E-002 

4.5E-003 
8~3E-003 

8.5E-003 
1.0E-001 

6.4E-003 
4.7E-004 
2~9E-002 

4.9E-001 

1.6E-002 
8~2E-{)Q6 

7.8E+001 

3.8E+OOO 

5.2E-002 
7~3E-002 

6.7E-002 
1.1E-004 

2.1E-004 
3.2E-002 

2~2E-001 

4~0E-003 

B.OE+OOO 
2.8E-002 
4.7E-001 

4.4E-005 
1 ~OE-003 
1~0E-001 

1.2E-003 

( 

2.0E-003 
6.1E-005 
1.6E-002 
4.6E-003 
5.3E-002 
4~9E-003 

8.9E-003 

9.1E-003 
11E-001 

69E-003 
5.1E-004 
3.1E-002 
5.2E-001 

1~7E-002 

B~BE-{)06 

7.8E+001 

4.1E+OOO 

5.5E-002 
7~8E-002 

7.2E-002 
1.2E-004 

2.3E-004 
3.2E-002 

2.3E-001 
4.3E-003 
B.OE+OOO 
3.0E-002 
4.7E-001 

4~7E-005 

1.1E-003 
1.1E-001 
13E-003 



Table 6-2-16 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

F"-._~!_a2ClwU\TI sum T~CT l :_ I ; I ~: -r =" -~ ,__ I ~:7 ~' I . ~~~ ---c-he-m-ica_l __ • 

1 

,:=,I~-e-~t_:_n-e_ar;nogenic Hazard auotient 
Inhalation I- Dermal-

'-----
AIR Area 2, Soil (2' to 1 0') 

Diethylphthalate - Oiethytphthatate I low body wt 1. 1 E -005 

Dimethylphtllalate - Dimethylphthalate Gl tract 3.4E-006 

Di-n-butylphthalate - Di-n-butylphthatate liver 5.1E-004 

Di-n-octylphthatate - Di-n-octylphthalate 8.5E-005 

Ethyl Benzene - Ethyl Benzene liver 8.9E-004 

Fluoranthene - Fluoranthene kidney 1.3E-005 

Fluorefl<! 
Hexachlorobutadiene 
lndeno(1 ,2,3-cd)pyrene 

Iron 
lsophorone 
Lead 

Manganese 
Mercury 
Methylene Chlolide 

m,p-xylene 
Naphthalene 
Nickel 

ortho-xylene 
Pentachlorophenol 

Phenol 

Pyrena 
Selenium 
Silver 
Styrene 
T etrachloroethene 
Thallium 

TolUene 
Trichloroethene 

Vanadium 
Vinyl Chloride 
Xylenes (total) 

Zinc 

6.8E-011 
9.6E-010 

1.6E-()()9 

4.8E-010 

7.1E-()()9 

4.3E-008 

36E-()()9 

2.0E-010 

9BE-010 
1.4E-008 

2.3E-008 

1.3E-008 

1 OE-007 

6.2E-007 

5.3E-008 

2.8E-()()9 

1.0E-009 
1.5E-OOB 

2.5E-OOB 

UE-008 

1 1E-007 

6 6E-007 

5.7E-008 

30E-()()9 

Fluorene skeletal 5.9E-005 
Hexachlorobutadiene 
tndeno(1 ,2,3-<:d)pyrene 

Iron 
lsophorone 

Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 

Nickel 
ortho-xylene 

Pentachlorophenol 
Phenol 
Pyrene 

Selenium 
Silver 
Styrene 
T etrachloroethene 
Thallium 

Toluene 
Tr1chloroethene 
Vanadium 
Vinyl Chloride 
Xylenes (total) 

ZinC 

low body wt 6.1 E -004 

kidney 

CNS 
kidney 

lowbodywt 
liver 

fetotoxic 
circulatory 
towbodywt 

fetotoxic 
»ver 
liver 
liver 
liver 
skin 
liver 
liver 

liver 
liver 

circulatory 
liver 

fetotoxic 
thyroid 

liver 
respiratory 

liver 

CNS 
CNS 

8.4E-003 
1.2E-003 

2.6E-003 

1.5E-004 
3.2E-007 
3.2E-003 
3.6E-004 
1.6E-007 

2.8E-004 
3.7E-005 

3.5E-005 
2.2E-004 
9.2E-004 
3.4E-005 
1.2E-002 
2.7E-003 
S.SE-004 
7.7E-003 

2.3E-004 

1.5E-004 
4.9E-005 
7.6E-003 
1.2E-003 
1.4E-002 

1.9E-004 
S.SE-004 
S.SE-003 

1.2E-001 
1.7E-002 

3.8E-002 

3.9E-003 
5.2E-006 
4.6E-002 
1.0E-001 
2.6E-006 
4.0E-003 
5.4E-004 

S.OE-004 
3.2E-003 

6.3E-002 
4.9E-004 
1.7E-001 
3.9E-002 
1.2E-002 
1.1E-001 
3.3E-003 

3.BE-003 
1.7E-001 
9.2E+001 

------
Z.SE-005 
6.3E-005 

7.7E-004 
1.2E-003 

1.5E-003 
6.2E-006 

3.3E-011 
7.5E-007 
4.1E-()()9 

2.3E-002 

~--Total· 
~sure 

1.6E-004 
5 3E-005 
8 1E-003 
1 3E-003 
1 SE-002 
2.1E-004 
9 1E-004 
9 4E-003 

1 3E-001 
1.8E-002 

4 1E-002 

4.1E-003 
S.SE-006 
S.OE-002 
1.0E-001 
2.BE-006 
4.3E-003 
5.7E-004 
5.4E-004 
3.4E-003 
6.4E-002 
5.3E-004 
1 BE-001 
4 2E-002 
13E-002 
1 2E-001 
3.5E-003 

4.0E-003 
1.8E-001 
il:lE+oo1 ------
2.BE-005 
6.3E-005 

7.7E-004 

1.2E-003 

1.5E-003 
6.2E-006 

3.3E-011 
7.5E-007 
41E-()()9 

2.3E-002 



F 1v CT wk..!_Uf sum Tt2CT 

f· Exposure 
Medium 

Exposure 
Point 

Table 6-2-16 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

--

Che~~cal -- ~--·=---Carcinogenic Rlsk----,-----,-----=-Tot.-:-al- --~ [~-Chemical 

Ingestion lnhalation--1-------oermal 
______ J _ Expo~uro.____j __ 

2,4,5-Trichlorophenol 
2,6-Dinitrotoluene 
3,3' -Dichlorobenzidine 
4-Methyt-2-pentanone 
4-Methytphenol 

4-Nitrophenol 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 
Acenaphthytene 
Acetone 
Aldrin 

alpha-BHC 
Anthracene 

Antimony 
Aroclor-1242 
Aroclor -1248 
Aroclor -1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(g,h,i)perylene 
Benzo(k)ftuoranthene 
Benzyl Alcohol 
Be!'jttium 
beta-BHC 
bis(2-Chloroethyt) ether 
bis(2-Ethythexyt)phthalate 
Bu\ytbenZytphthalate 
Cadmium 
Cartlon Disulfide 
Chlorobienzene 
Chlorofo<m 
Chromium 3+ 
Chromium6+ 
Chrysene 
cis-1,2-Dichloroethene 
CobaH 
Copper 
Cya00e (total) 

Dibenzofuran 
Dibenzo(a,h)anthracene 
Dieldrin 
Diethytphthalate 
Dimethytphthalate 
Di te 

5.0E-015 

1.0E-012 
2.0E-014 

5.6E-014 
1.0E-012 
7.5E-013 
6.8E-012 
8.2E-013 

1.3E-009 

4.7E-014 

3.3E-014 
UE-014 
1.0E-008 
5.8E-014 

7.6E-012 

3.6E-009 

8.9E-011 

2.1E-015 

( 

5.0E-015 

1.0E-012 
2.0E-014 

5.6E-014 
1.0E-012 
7.5E-013 
6.8E-012 
8.2E-013 

1.3E-009 

4.7E-014 

3.3E-014 
1.1E-014 
1.0E-008 
5.8E-014 

7.6E-012 

3.6E-009 

8.9E-011 

2.1E-015 

2,4,5-Trichlorophenol 
2,6-Dinitrotoluene 
3,3' -Dichlorobenzidine 
4-Methyt-2-pentanone 
4-Methytphenol 

4-Nitrophenol 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 
Acenaphthytene 
Acetone 
Aldrin 

alpha-BHC 
Anthracene 

Antimony 
Aroclor-1242 
Aroclor -1248 
Aroclor -1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ttuoranthene 
Benzo(g,h,l)perytene 
Benzo(k)ftuoranthene 
Benzyl Alcohol 
Beryllium 
beta-BHC 
bis(2-Chloroethyt) ether 
bis(2-Ethythexyt)phthalate 
Butytbenzytphlhalate 
Cadmium 
Cart>on Disulfide 
Chlorobenzene 
Chloroform 
Chromium 3+ 
Chromium6+ 
Chrysene 
cis-1,2-Dichloroethene 
Cobalt 
Copper 
Cyanide (total) 
Dibenzofuran 
Dibenzo(a,h)anthracene 

Dietdl1n 
Diethylphthalate 
Dimethytphthalate 
Di ~ te 

Non-Carcinogenic Hazard Quotient I 

Primary Ingestion Inhalation ~- Derm~ .. -Total-~ 
TaroetOr!lan. ___ _,_ ____ ~c-- ____ 1.. ________ I __ Exposure f 

CNS 

liver 

respiratory 
tetotoxic 

blood disorders 

respiratory 

liver 

iver 
6ver 

respiratory 

3.4E-004 

1.1E-005 
3.6E-003 

9.5E-008 

9.1E-012 
2.6E-004 
7.2E-002 

( 

3.4E-004 

1.1E-005 
3.6E-003 

9.5E-008 

9.1E-012 
2.6E-004 
7.2E-002 



=~- ·cc·-~-

00 Timeframe Future 

o< P-opulation Trespa_ sse_r 
_ -~~-'-_ Ado/Qs~n _ 

Endosutfan I 
Endrin 
Endrin ketone 

Ethyl Benzene 
Fluoranthene 
Fluorene 
gamma-Chlordane 
He tachlor ______ _ 

Heptachlor epo~
Hexachlorobenzene 
Hexachlorobutadiene 
Hexane, n-
lndeno( 1,2,3-cd)pyrene 
lsophorone 
Lead 
Manganese 

Mercury 
Methylene Chloride 
m,p-xylene 

Naphthalene 

NiCkel 
N-Nitrosodiphenylamine 
orlho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 

Phthalic anhydride 
Pyrene 

Selenium 

Silver 
Styrene 
T etrachloroethene 
Thallium 

TOluene 

Trichloroethene 
Vanadium 

Vinyl Chloride 
Xylenes (total) 

Zinc 

Table 6-2-16 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

2.3E-{)16 

3.6E-0"1~7'==oh== _-_-_ 
3.4E-017 
6.2E-018 
1.1E-{)14 

3.3E-{)10 

7.9E-{)10 

1.3E-009 

4.3E-010 

2.3E-016 
3.6E-{)17 

- 3.4E-Q17 

6.2E-Q18 
1.1E-{)14 

3.3E-{)10 

7.9E-{)10 

1.3E-009 

4.3E-010 

Chem1cal 

Primary t-----___ _ T ar:9!'t Organ _ 
Oi-n-<>ctylphthalate 
Endosu~an 1 
Endrin 
Endrin ketone 
Ethyl Benzene 
Fluoranthene 
Fluorene 
gamma-Chlordane 
Heptachl<>r ______ _ 

I 

respiratory 

Heptachlor epa~-- -r--
Hexachlorobenzene liver 
Hexachlorobutadiene kidney 
Hexane, n-
lnden0(1,2,3-<:d)pyrene 
lsophorone 
Lead 
Manganese 
Mercury 
Methylene Chloride 
m,p-xylene 
Naphthalene 

NiCkel 
N-Nitrosodiphenylamine 

orlho-xylene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Phthalic anhydride 
Pyrene 
Selenium 

Silver 

Styrene 
T etrachloroe!hene 
Thallium 
Toluene 
Trichloroe!hene 
Vanadium 

Vmyl Chloride 
Xylenes (total) 

Zinc 

respiratory 

CNS 
respiratory 

circulatory 

respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

total (total) - d 1.9E-008 _ 1.9E-008 
====~==od~ Total Risk Across Surface Satl ~- -TfE-004_=Jr-- -----

Total Risk Across All Media and All Exposure Routes C.: Reserved ] 

Non-Carcinogenic Hazard Ouot1ent 

Ingestion _ ~halation~ Dermal l Total 

[~ure 

8 9E-005 

45E-{)10 

3.0E-005 
1.4E-007 
3.3E-005 

4.0E-003 

5.9E-006 
3.9E-004 

2.3E-003 

I 

J::: 
30E-005 
1.4E-007 
3.3E-005 

4.0E-003 

5.9E-006 
3.9E-004 

2.3E-003 

Total Skin HI: CJ.BE+Oil1 __ ::J 
Total Thyroid HI: [___1.8E-001 __:::] 

Total Liver HI: Q9E+OOO _:l 

,_ ~oo"' r • "'"" 11 

Total Circulatory System HI: t---4~_-_0ESE-00-0021 ~JJ 
Total CNS HI. 

Total Fetotoxic HI: L~3E-002 ___ -__ ].·j 
Total Gl Tract HI: o_ JE-002 I 

Total Respiratory HI: ~ -LfE-001-~J 



File Are~J wk4 I TT___JW!_ Ta2CT 

Medium Exposure 
Medium 

Chemical 

Table 6-2-16 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk 

Dermal Ingestion ~Inhalation J 
_____ __._ _____ L_ ___ ----

( 

Non-Carcmogenic Hazard Quotient 

Dermal Total 

( 



[ 
----

Scenario T•mefr;;:n;--
Receptor Populat•on 

__ ~eceptor Ag!__ ---:-~ 

Curre,;F-;;;~l-~ 
Trespasser 

Adolescent 

Table 6-2-17 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

FilfF TRS2RM!; WK4 

l i ~ -~ . . ~l_f___ -:hemo~Jl_.. - Car<:onogenic Risk ~·· • Chemical 1--~ Non-Carcin~~c Hazard Quotient - : 
Med1um Po•nt 

=' _ ___ _ -~--___ --- lng-;st_,on -~ Inhalation ) -Derrn. at [ Total -~~- _ ---·~ Jngeslio~llnhalation f De-,;.;;;,-r-Total --
' _ _ _ _ _ Exposu"' _I. _______ ~- [ a_raetQrg~~ _ _ __ __j ___ _l__Exf105_urU 

Sed1ment ~ment ( Ditch = 1 
,....--

Area2 2 ,4-Dimethylphenol 

2-Methylnaphthalene 

Aluminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(k)fluOfllnthene 

Beryllium 

bis(2-Chloroethyl) ether 

bis(2-Ethylhexyl)phthalate 

Bulylbenzylphthalate 

cadmium 

Chloroform 

Chromium (Jotal) 

Chrysene 

Copper 

Dibenzo(a,h)anthracene 

Ethyl Benzene 

Fluoranthene 

lndeno(1,2,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nickel 

Pyrene 

Toluene 

Vanadium 

Xylenes (total) 

Zinc 

- ([otot) 

3.2E-007 8.9E-007 t.2E-006 

8.6E-oo9 8.4E-008 9.2E-oo9 

1.1E-()08 9.6E-008 1.1E..007 

1.1E..Q07 1.4E-006 t.SE-006 

9.3E-oo9 8.tE-008 9.1E-008 

1.1E..Q09 9.4E-oo9 t.OE-008 

1.3E-()08 t.tE-007 1.3E-007 

1.3E..Q09 t.tE-008 1.3E-008 

3.9E-()13 3.5E-Ot0 3.5E-Ot0 

1.1E-()10 2.3E-oo9 2 4E-oo9 

2.5E-()08 2.4E..Q07 2.7E..Q07 

5.9E-oo9 5.2E-008 5.7E..008 

S.OE-007 3.0E-006 J.SE-006 

Toto! Risk Across Sediments ~ 

2,4-0imethylphenol 

2-Methylnaphthalene 

Aluminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a}anthracene 

Bonzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(k)ftuoranthene 

Berytlium 

bis(2-Chloroethyl) ether 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalato 

Cadmium 

Chloroform 

Chromium (total) 

Chrysene 

Copper 

Oibenzo(a,h)anthracene 

Ethyl Benzene 

Fluorantheoe 

lndeno(1,2,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthalene 

Nickel 

Pyrene 

Totuene 

Vanadium 

Xylenes (total) 

Zinc 
/Total) 

generafized 

Gl Tract 

circulatory system 

Gl Tract 

tirculatory system 

NA 

blood disorders 

NA 

NA 

NA 

NA 

k.idney 

reproductive system 

liver 

mammary 

kidney 

circulatory system 

liver 

liver 

liver 

kidney 

NA 

CNS 

kidney 

low body welghJ 

circulatory system 

low body weight 

liver 

Hvor 

ci=latory system 

fetotoxic 

~d---

7.7E-006 6.8E-005 

2.0E-006 t.SE-005 

t.2E-003 1.1E-003 

7.0E-008 6.2E-007 

B.SE-003 2.3E-002 

3.3E-004 2.9E-004 

1.2E-003 1.2E-002 

6.0E-005 5.2E-003 

5.6E-005 4.9E-004 

2.2E-007 1.9E-006 

1.2E-003 2.tE-001 

7.6E-008 7 OE-007 

2.4E-003 2.1E-002 

2.4E..Q04 3.5E-004 

3.3E-007 3.2E-006 

6.3E-006 S.GE-005 

1.2E-002 t.OE-002 

4.6E-003 4.1E-003 

1.4E-006 1.2E-005 

1.8E..Q04 3.2E-003 

9.3E-006 8.2E..QOS 

7.1E-()08 8.2E..007 

5.2E..Q04 4.6E..Q04 

2.5E-()08 2.5E-007 

9.8E-005 2.9E..Q04 ------- ---------- -------
3.2E-002 2.9E-001 

Total Hazard Index Across All Exposuno Routes 

Total Circuletory System HI : 

Total Low Body Weight HI = 
Total Mammary HI = 

Total FetotOXk: HI & 

Total GJ Tract HI= 

Total Thyroid HI = 

Total Kidney HI= 

Total Uver HI = 
Total Blood Disorders HI = 

7.6E-005 

2.0E-005 

2.3E-003 

6.9E-007 

3 2E-002 

6 2E-004 

1.3E-002 

5.3E-003 

S.SE-004 

2.1E-006 

2.1E-00t 

7 7E-007 

24E-002 

5.8E-004 

3.5E-006 

6.2E-005 

2.2E-002 

8.7E-003 

1.4E-005 

3.4E-003 

91E-005 

7.0E-007 

9.8E..Q04 

2.7E-007 

3.9E..Q04 -------
3.2E-001 

[_[:_3.2E-001 I 

[ 3.5E-002 I 
UillioTI 
[ 21E-006~ 
[27E~ 
[ 2.1E-005 I 
c:: 3.9E..Q04 I 
Oi~QQLJ 
[-1.2E-003 ] 

Q)E-002-] -----== 



[ 

F le TRS2CT WK4 ' lr-- I 
Med1um 

Sediment I 

[_j 

Scenario Timeirl.me: 

Receptor Population 

--~~~~rAg~: 

I 
Exposure Exposure 

Medium Point 

Sediment T Ditch 

Area2 

cun:ent/Fut~re 
Trespasser 

Adolesc~n! ___ _ 

- ---

Chemical 

2,4-Dimethytphenol 

2-Methytnaphthalene 

Aluminum 

Anthracene 

Arsentc 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuononthene 

Benzo(l<)ftuoranthene 

Beryllium 

bis(2-Chloroethyt) ether 

bls(2-Ethythexyt)phthalate 

Butytbenzytphthalato 

Cadmium 

Chlorolonn 

Chromium (total) 

Clvysene 

Copper 

Dibenzo(a,h)antlncene 

Ethyl Benzene 

Fluoranthene 

lndeno(1,2,:kd)pyrene 

Iron 

Lead 

Manganese 

Mercuty 

Naphthalene 

Nickel 

Pyrena 

Toluena 

Vanadium 

Xytenes (total) 

Zinc 
lTotall 

Ingestion 

------

7_1E-009 

1_9E-010 

2_4E-010 

2_4E-009 

2_1E-010 

2_4E-011 

2_9E-010 

2_9E-011 

8.6E-015 

2_4E-012 

5_5E-010 

1.3E.010 

UE-008 

Table 6-2-18 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

~ 
--

Carcinogentc. Risk Chemical Non-Cartinogenic Hazard Quotient 

L l~oJat~n ,_~':'m l~~·~re - I 

6_5E-009 1_4E-008 

6_1E-010 B_OE-010 

7_0E-010 9_4E-010 

1_0E-008 DE-008 

5_9E-010 8_0E-010 

6_8E-011 9_2E-011 

8_3E-010 UE-009 

8_3E-011 UE-010 

2 SE-012 2_6E-012 

1.7E-011 L9E-011 

1-BE-009 2_3E-009 

3_8E-010 5_ tE-010 

------ -- --
2_2E-008 3_3E-008 

Total Risk Across Sediments I 3_3E-006 I 

( 

Primary Ingestion jlnhal:~"~_l ~Dennal 
Taraet Oraan 

-T -

2,4-Dimethytphenol 

2-Methytnaphthalene 

Aluminum 

Anthracene 

Arsenic 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo{b)ftuoranthene 

Benz.o(k}ftuoranthene 

Beryllium 

bis(2-Chloroethyl) ether 

bis(2-Ethythexyt)phthalate 

Butytbenzytphthalate 

cadmium 

Chlorofonn 

Chromium (total) 

Chrysene 

Copper 

Dibenzo(a,h)anthracene 

Ethyl Benzene 

Fluonmthene 

lndeno(1,2,3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Naphthmene 

Nickel 

Pyrena 

Toluene 

V•n.ciium 

Xytenes (total) 

Zinc 

~ 

generalized 2_0E-006 5_8E-006 

GITrad 5_2E-007 1_5E-006 

circulatory system 3_2E-004 9_2E-005 

Gl Tract UE-008 5_2E-008 

circulatory system 2_2E-003 2_0E-003 

NA 8_5E-005 2-SE-005 

blood disorders 3_ 1E-004 9_8E-004 

NA 

NA 

NA 

NA 

ktdney 1-5E-005 4_4E-004 

reprodudtve system 

liver L4E-005 4_2E-005 

mammary S_SE-008 1-SE-007 

kidney 3_0E-004 UE·002 

circulatory system 2.0E-008 5_9E-008 

6.2E-004 LBE-003 

liver 

liver 6_ tE-005 2_9E-005 

liver 8_5E-008 2_7E-007 

kidney 1_6E-006 UE-006 

NA 

3-0E-003 a_BE-004 

CNS 

kidney UE-003 3_5E-004 

low body weight 

circulatory system 3_6E-007 1_0E-006 

low body weight 4_7E-005 2_7E-004 

liver 2_4E-006 6_9E-006 

liver 1_8E-008 5_3E-008 

circulatory system DE-004 3_9E-005 

fetotoxic 6_6E-009 2_ tE-006 

__ t~-- 2-SE-005 2_4E-005 
--- -·-· -------- --------

8_4E-003 2_4E-002 ---
Total Hazard Index Across All Exposure Routes 

Total Circulatory System HI • 

Total Low Body Weight HI • 

Total Mammary HI = 
Total Fetotoxic HI= 

Total Gl Trod HI = 

Total Thyroid HI= 

Total Kidney HI = 

Total Uver HI = 

Total Blood Disorders HI = 

,J l ._E~p-~~_1 
7_8E-006 

2-0E-006 

4_ tE-004 

7_0E-008 

4_2E-003 

1 tE-004 

1 JE-003 

4_6E-004 

5_6E-005 

2_2E-007 

LBE-002 

7_9E-008 

2_4E-003 

9_0E-005 

3_5E-007 

SAE-006 

3_9E-003 

1_5E-003 

UE-006 

3_2E-004 

9_3E-006 

7_1E-008 

UE-004 

2_6E-008 

S_OE-005 

3_3E-002 

I 3_3E-oo2l 

I 4_8E-003 I 
I 3_2E-004 I 
I 2_2E-007 I 
I 2_8E-008 I 
I 2- tE-006 I 
I S_OE-005 I 
I 2_QE-002 J 
[ 1_6E-004 J 
I 13E-003 J 

( 



[ 

ScenarioTimeframe: ----F~ur-e - 1 
Receptor Population: Trespasser 

_ --"--- Rec_epto_r_ A~:-=-_ _ __ Adolescent __ _ 

Table 6-2-19 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

File· FTRES2 WK4 

-=~ 1 ';::;:: ~~ f: ~---E-x:"-o·-~-n-~r-.--~----~h~e"'m"'tca=, =-cc-~ ~----~~-oo-~_cc._cc.__~n-=-:-aa-~~-z-~,-~-:-_;-:-.-.--=~ =E_-_x-T;~ ~~~ ,:-e·m--i-ca-, -- --~-=0. ,'•_a_; ____ N-~"-::-g:-.~-:-nh-Ha-=~-uo_:_:_al_-_1-.--. ,-o--~~-,- -~ 
j__ _[ :=-===-.,..-.,== _L __ _ ,---- [_ __ _ ==-· et_O an _ r=-==-- cc=· _ Exposurej 

Surface Water Surface Water -· Ditch ~======-== 
Area 2 1 , 1-Dichloroethane 

1 ,2-Dichloroethene(total) 

2. 4-Dimethyfphenol 

2-Butanone (MEK) 

2-Methytphenol (0-Cresol) 

4-Melhyf-2-Pentanone 

4-Methytphenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethyt)Eiher 

Chloroethane 

Chromium 

Elhytbenzene 

Iron 

lsophorone 

Lead 

Manganese 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

Xylene (total) 

Zinc 
(Total) 

7.4E-007 

1.5E-007 

9.3E-007 

9.5E-010 

5.2E-011 

6.9E-OOB 

3.BE-007 

2.BE-007 

8.2E-010 

3.1E-011 

1 , 1-0ichloroelhane 

1 ,2-0ichloroelhene(total) 

2. 4-Dimelhytphenol 

2-Butanone (MEK) 

2-Methytphenol (0-Cresol) 

4-Methyf-2-Pentanone 

4-Melhytphenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

8.1 E-007 Arsenic 

Barium 

5.2E-007 Benzene 

Beryllium 

1.2E-006 bis(2-Chloroethyt)Ether 

1.BE-009 Chloroelhane 

B.JE-011 

Chromium 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

Xylene (total) 

Zinc 
(Totan 

Total Risk Actoss Surface Water Us~ 

circulatory system 

kidney 

generalized 

liver 

liver 

liver 

respiratory 

letotoxic 

circulatory system 

kidney 

circulatory system 

NA 

blood disortlers 

kidney 

reproductive 

liver 

liver 

kidney 

CNS 

kidney 

lowbodywt 

fetotoxic 

"ver 

liver 

fetotoxic 

1.3E-006 

4.4E-005 

7.9E-005 

3.1E-005 

1.3E-005 

B.IE-005 

2.4E-004 

S.OE-004 

6.2E-005 

2.0E-002 

6.2E-004 

2.0E-002 

I.BE-005 

9.9E-006 

1.2E-003 

7.9E-006 

6.3E-003 

3.3E-006 

6.5E-003 

5.3E-004 

1.6E-004 

S.OE-006 

4.6E-006 

2.3E-006 

1.4E-006 

5.2E-005 

1.6E-004 

3.9E-006 

1.6E-005 

3.9E-005 

4.5E-004 

3.BE-005 

5.4E-006 

1.8E-003 

S.SE-005 

5.2E-002 

1.6E-004 

8.5E-006 

1.1E-003 

7.6E-005 

S.SE-004 

2.0E-006 

5.7E-004 

9.3E-005 

3.2E-006 

2.4E-005 

2.1E-005 

2.7E-006 

9.5E-005 

2.3E-004 

3.5E-005 

2.9E-005 

1.2E-004 

6.8E-004 

5.4E-004 

6.7E-005 

2.2E-002 

6.7E-004 

7.2E-002 

1.8E-004 

1.8E-005 

2.3E-003 

8.4E-005 

S.BE-003 

5.2E-006 

7.1E-003 

6.2E-004 

1.6E-004 

B.3E-006 

2.8E-005 

2.4E-005 

_____ thyroid _____ 2.3_E:O'J5 ______ 4.1E-006 2.7E-005 

5.7E-002 S.BE-002 1.1E-001 

Total Hazanllndex Actoss All Exposu~ 1E..00_D 

Total Circulatory System HI = 
Total Fetus HI = 
Total Liver HI = 

Total Kidney HI = 
Total Blood Disortlers HI = 

[ 2.2E-002 I 
I 7.2E-004 I 
I 3.2E-004 I 
I 7.4E-003 J 
I 7.2E-o0_0 



Table 6-2-20 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

File· FTRES2CT WK4 

Medium 
1
1· ':'.::: 

1 ~~=] c_,:=-=-c--cc======C=arco='=nog=e=ni-=c-'-R-is-'-k"'-~=co-.,--,-,=~1==---- lc=.c==-c,-l·,-.-=-=cc.Pn·-.=m~a--ry=_===_=N~on-·-C-a-rco~·~nog~'-'en_i=._c-Hcca~z-a,--r-d-0--cu-ol-,-ie~nt===--'--'-To-'-'la-l---~ 

Ingestion lnhai~tion _j_ Dermal Total !Ingestion rl,;-halation [ - D-e-rmal 

==~~=~=======-~=-- _ ... ==,.~+=='E='x~po:s~u~re'=i _ Targ~~~ _ 1 ~~=c--c;==:E:=xpo'='s:=ur:_:ce~ 
--Surface Water - Surface Water Ditch 

Area 2 1 , 1-Dichloroethane 

1 ,2-Dichloroethene(total) 

2.4-Dimethylphenol 

2-Butanone (MEK) 

2-Melhylphenol (0-Cresol) 

4-Melhyi-2-Pentanone 

4-Melhylphenol (P-Cresol) 

Acetone 

Aluminum 

Ammonia 

ArseniC 

Barium 

Benzene 

B8iyllium 

bis(2-Chloroethyi)Ether 

Chloroethane 

Chromium 

Elllylbenzene 

Iron 
lsophorone 

Lead 

Manganese 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

Xylene (total) 

Zinc 

1.6E-008 

3.1E-009 

2.0E-008 

2.0E-{)11 

1.1E-{)12 

1.2E-009 

B.OE-009 

6.7E-009 

1.7E-{)11 

7.3E-{)13 

1.7E-008 

1.1E-008 

2.7E-008 

3.7E-011 

1.8E-012 

1 , 1-Dichloroethane circulatory system 

1 ,2-Dichloroethene(total) kidney 

2,4-Dimethylphenol generalized 

2-Butanone (MEK) ~ver 

2-Methylphenol (0-Cresol) liver 

4-Melhyi-2-Pentanone ~ver 

4-Methylphenol (P-Cresol) respiratory 

Acetone fetotoxic 

Aluminum circulatory system 

Ammonia 

ArseniC 

Barium 

Benzene 

Beryllium 

bis(2-Chloroelllyi)EIIler 

Chloroethane 

Chromium 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese 

Nickel 

Nitrate/Nitrite 

Phenol 

Toluene 

Xylene (total) 

Zinc 

kidney 

circulatory system 

NA 

blood disonders 

kidney 

reproductive 

fiver 

liver 

kidney 

CNS 

kidney 

lowbodywt 

fetotoxic 

liver 

liver 

fetotoxic 

thyroid 

3.3E-007 

1.1E-005 

2.0E-{)05 

7.7E-006 

3.3E-{)06 

2.0E-{)05 

5.9E-005 

1.2E-004 

1.5E-{)05 

4.9E-{)03 

1.5E-{)04 

S.OE-{)03 

4.6E-006 

2.5E-006 

3.1E-{)04 

2.0E-{)QS 

1.6E-{)03 

8.2E-{)07 

3.6E-007 

1.3E-005 

4.1E-005 

9.4E-007 

4.3E-006 

1.0E-005 

1.2E-004 

9.1E-006 

1.1E-006 

3.7E-004 

1.1E-005 

1.3E-{)02 

3.3E-005 

2.0E-006 

2.2E-{)04 

2.0E-005 

1.1E-004 

5.4E-007 

6.9E-007 

2.4E-005 

6.1E-005 

B.SE-006 

7.5E-006 

3.0E-{)05 

1.8E-004 

1.3E-004 

1.7E-005 

5.3E-003 

1.7E-{)04 

1.BE-002 

3.8E-{)05 

4.5E-006 

5.3E-{)04 

2.2E-005 

1.7E-003 

1.4E-{)06 

1.6E-003 1.2E-004 1.7E-003 

1.3E-004 1.9E-{)05 1.5E-{)04 

3.9E-005 3.9E-{)05 

1.3E-{)QS 8.3E-007 2.1 E-{)06 

1.1 E-{)06 6.2E-{)06 7.3E-{)QS 

5. 7E-{)07 5.5E-{)06 6.1 E-{)06 

5.8E-{)QS 8.3E-{)07 6.6E-{)06 
~ ~--.---

_{Total) 3.9E-008 1.6E-{)08 5.5E-008 ~--c======='(T~<ota~,I~)======~1~.4~E~-{)0=2~=====~1~.4~E~-{)0=2 ccfc=~2~.B~E~-{)0~2=J, '======='=======,.,-J====='-'======~~~=~~T~o~ta=lo:!;R:;=Is'='k"=A"'cro=s=sc::S=urf~ace='=~w~a=t~er~l~s~.5§E~-008~~~ Total Hazand Index Across All Exposure Routes [LbaE-002 J 

( ( 

Total Circulatory System HI= 

Total Fetus HI= 

Total Liver HI = 

Total Kidney HI = 

Total Blood Disonders HI= 

I 5.3E-{)03 I 
[_JkQQ{J 
I 8.2E-{)05l 

I 1.8E-{)03 I 
L1.BE-()()2_l 

( 

i: 



CurrenUFuture 

UtiltyWorker 

Adyft 

Table 6-3-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

~Lw!<'! ~!l-~-~!JA''"u~<=ic===c~ 

[i===M;;ied':iiu;=m==~=E;:~edii'suCC.Iu=:==~I==;Ec=xpo;cP=co~c:nt~reiC:C J -=- ~ ~ c-------~,.~,-.~18c~t~-~-·n_og~•~-ic-~~·~~sk---,~, ~~. ~~~~:;:Co:h"'e:;:m:;lca:.=l ===!=~~~~!L,+='i'lng~e';;stN;;:1~;=n=-C=a~rd=n=og=~=nn=~:~l:~t:~'n_•m~Ofu~ot=ie=;nt;';0<>8rm~a:;'l ==J==~~'IJ~ 
Soil Soil Area 3. Soii-(O'to 10') :-:1--:,1:'i-D"-icoCh~loroet"=o7.h=a=no====!=====~==~==-'*r======:=='=""""~ rf,1-0ichlomethane 1.9E-005 9.6E..()()4 

1,1,1-Trichloroethane 1,1,1-Trichloroethane liver 4.3E-001 2.2E+001 
1,2-0ichlorobenzene 1.2-0ichlorobenzene CNS 7.4E-006 3.7E-OO. 
1,2-Dtchloroethane J.OE-008 t.SE-006 1.5E-006 1,2-Dichloroethane felotoxic J.OE-005 1.SE-003 
1.2-Dichloroethene ~otal) 1.2-Dichkl<oethene (total) kidney 3.3E-003 1.6E-001 
1,2-Dtchloropropane t.SE-008 7.6E-007 7.7E-007 1,2-0ichloropropane Gl trad 
1,4-Dichlorobenlene Q.OE-010 4.5E-008 4 SE-008 1,4-Dlchlorobenzene Gl trad J.SE-006 1.8E-004 
2-Butanone 2-ButanontJ liver 1.9E-001 9.9E+OOO 
2-Hexanone 2-Hexanone CNS 1 1 E..OOS S SE-~ 
2-Methytnaphthalene 2-Methytnaphthalene Gi trad 1.2E-002 6.0E-001 
2-Methytphenol 2-Methylphenol liver C. 7E-()()4l 2 .CE.002 
2 ... 0imethytphenol 2,C-01methytphenol generalized 3.5E-003 1.8E-001 
2,4.Qinltrotoluene 2, .. Dinltrotoluene CNS 4.7E-~ 3.-4E-002 
2.4,5-Trichlorophenol 2.-4.5-Trichlorophenol kidney 1.9E..()()6 1.2E-O()C 
4-Methyi-2-pentanone 4-Methyt-2-pentanone liver 8.6E-001 -4.3E+001 
4-Mothylphenol 4-Methylphenol resplrata<y 5.0E-003 J.BE-001 
4-Nitrophenol 4-Nitrophenol CNS 9.3E-006 4.7E-004 
4,4'-DDD 1.4E-008 7.3E-007 7.4E-007 4,4'-DDD liver 
Acenaphlhene Acenaphthene IJyes 
Acetone 
Aluminum 
Anthracene 
Antimony 
Arodor-1242 
Arodor-1248 
1\rodor-1254 
Aroclor-1260 

Arsenic 
Barium 
Benzene 
BenzolcAOO 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Berytllum 
bis(2-Ethylhexyl)plrthalote 
Butylbenzylphthalate 
Cadmium 
Chtorobenzene 
Chlorolorm 
Chromium 3+ 

Chrysone 
ci:s.-1,2-0ichloroethene 
CobaH 
Copper 
Cyanide (totaO 
Dibenzofuran 
Otbenzo( a,h)anthracene 
Dtethylphthalote 
Dimothylplrthalate 
01-n-bulytplrthaloto 
01-n-octylphthalate 
Ethyl Ben>ene 
Fluoranthene 
Fluorene 
lndeno(1,2,:kd)pyml<! 
Iron 

2.3E-004 
1.0E-004 
3.5E-005 
2.9E-005 
1.BE-005 

UE-005 

7.1E-007 
4.1E-006 
1.1E-006 
1.1E-007 

5.0E-005 

2.5E.011 

4.7E-009 

7.8E-007 

2.4E-007 

1.1E-002 
5.1E-003 
2.0E-003 
1.5E-003 
9.8E-004 

3.8E-005 
2.4E-004 
5.8E-005 
5.8E-006 

2.5E-003 

1.3E-009 

5.8E-007 

UE-005 

1.2E-005 

1.2E-002 
5.3E-003 
2.0E-003 
1.5E-003 
t.OE-003 

t.OE-003 

3.6E-005 
2.5E-004 
5.9E-005 
5.9E-006 

2.6E-003 

1.3E-009 

5.6E-007 

4.5E-005 

1.2E-005 

Acetone felotoxic 
Aluminum circulatory 
Anthracene Gl tract 
Antimony skin 
Arodor-1242 liver 
Arodor-1248 liver 
Arodor-12SC Hver 
Arodo<-1260 clroulatory 
Arsenic circulatory 
Barium 
Benzene 
Benzoic Add 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(k)fluoranthene 
Berytlium 
bis(2-Ethylhexyl)plrthalate 
Butylbenzylplrthalate 
Cadmium 
Chtorobenzene 
Chloroform 
Chromium 3+ 
Chrysone 
cis--1.2-Didlloroethene 
C<>l>aH 

c-
cyanldo ~otaO 
Otbenzofuran 
Oibenzo(a,h)anthracene 
Dlothylplrthalote 
Dtmothylplrthalate 
Dt-n-butylplrthaloto 
01-IH>dylplrthalate 
Ethyl Ben>ene 
Fluoranthene 
Fluorene 
lndeno(1,2,:kd)pyreno 
Iron 

blood disorders 
Gltrad 

kk:lney 

liver 
mammary 

kidney 
liver 

cin::ulatory 
liver 
liver 

cin::ulatory 
heart 
liver 
Hver 

dec growth rate 

"""body wt 
Gltract 

ltver 

Hver 
kidney 

Skeletal 

1.3E-005 
3.6E-001 
2.0E-002 
4.5E-006 
4.3E-001 

2.5E+OOO 

1.1E-001 
I.OE-001 
5.8E-001 
6.5E-005 

6.5E-004 
S.OE-001 
3.7E-004 
1.9E+OOO 
5 BE-002 
1.1E-006 
2.8E-003 

2.5E-006 
2.8E-003 
1.6E-001 
3.7E-003 
1.6E-004 

7.0E-006 
1.8E-006 
2.7E-003 
2.1E-003 
2.8E-001 
1.7E-004 
2.6E-005 

2.6E-001 
2.0E-002 

8.7E-004 
2.5E+001 
1.0E+OOO 
2.3E-004 
2.2E+003 

1.4E+002 

6.1E+OOO 
5 2E+OOO 
3.2E+001 
3 3E-003 

-4.3E+OOO 
2.5E+001 

1.9E-002 
3.9E+003 
9.2E+OOO 
5.9E-005 
3.SE+001 

1.2E-004 
1.4E-001 
1.4E+001 
3.8E-001 
9.1E-003 

3 5E-004 
9.1E-005 
1.4E-001 
1.1E-001 
1.-4E+001 
8.7E-003 
1.4E-003 

1.3E+001 
1.0E+OOO 

2.2E+001 
3.8E-004 
16E-003 
1 7E-001 

1.6E-004 
1 OE•001 
5.6E-004 
6.1E-001 
2.4E-002 
1.8E-001 
3.5E·002 
1 2E-004 
-4.CE+001 
3 9E-001 
UE-004 

6.6E-004 
2.SE+001 
1.0E+OOO 
2.3E-004 
2.2E+003 

1.-4E+002 

6.2E+OOO 
5.3E+OOO 
3.2E+001 
l.lE-003 

-4.3E+OOO 

2.6E+001 
1 9E-002 
3.9E+003 

9.2E•OOO 
8.1E-005 
3.5E+001 

1.3E-004 
1.4E-001 
1.4E+001 
3.BE-001 
9.3E-003 

3.8E-004 
9.3E-005 
1.4E-001 
1.1E-001 
1.4E+001 

8.8E-003 
1.4E-003 

1.-4E+001 
1.0E+OOO lsophon>ne 1.4E-006 8.9E-005 7.1E-005 lsophorone kidney 

~~======~======~=~==========~L~·~~==========~========~==~==~====~=~========J~L~e~~==========~==~CN~S=-==~======~'==~====~ =======~= 



Table 6-3-1 
Summary of Receptor Risks and Hazards For COPes 

Reasonable Maximum Exposure 
American Chemical Services Site 
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AIR 

Manganese 
Me<CUI'f 
Methylene Chloride 
m,p-xytene 
Naphthalene 
Nickel 
N·Nilrosodiphenylamine 
ortho-xytene 
Pentachlorophenol 
Phenol 
Pyrene 
Selenium 
Silver 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
Trtchloroethene 
Vanadium 
Xylenes ~ocan 
Zinc 

~olaQ 

8.2E-009 7.5E-007 7.5E-007 

7.7E-007 3 ai:-005 4.0E-005 

UE-004 4.9E-Q02 

UE-005 4.3E-003 4 4E-003 

1.5E-003 · · ·7ae-002 

6.6E-Q10 6.6E-010 

9.8E-007 

7.4E-009 HE-009 

( 

Manganese kk:lney 8.7E-002 
Mercury low body INt 

M«tthytene Chloride liver 
m,p-xytene fetotoxic 
Naphthalene drculalOfy 
Nld<et low body w1 
N-Nitrosodiphenytamine 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrene 
Sefenlum 
Silver 
Styrene 
T etrachtoroethene 
Thallium 
Toluene 
T rlchloroelhene 
Vanadium 
Xytenes ~olal) 
Zinc 

fetotoxk; 
liver 
liver 

liver 
Hver 
skin 
Uver 
liver 

liver 
liver 

drculatory 
fetotoxic 
lhyrold 

5.1E-005 
6.8E-005 
3.8E-002 
1.1E-002 

UE-005 
6.DE-OOC 
1.6E-003 
1.6E-OOC 
J.SE-002 
7.0E-002 
1.7E-OOJ 
5.2E+OOO 
2.4E-002 
7.3E-001 
3.8E+OOO 
7.7E-003 
5.6E-002 
5.9E-002 

~olal) 1.9E+001 
1,1-0ichtoroethane kidney 
1 , 1 , 1-Trichloroethane ltver 
1,1,2-TriChloroethane liver 
1 .2-0ichtorobenzene low body weight 
1,2-DichkH'oethane cin:;ulatory 
1.2-0ichloroethene ~alai) 1.2-0ichloropropane 
1,4-Qk:hlorobenzene fiver 

CNS 
CNS 

CNS 

mplraooy 
letoloxlc 

blooddisonlof> 

7.0E·004 
I.SE-001 

2.7E-OOC 
2.1E-002 

1.8E-002 
4.1E-006 
1.9E-002 
2.0E-002 

HE-001 

2.8E+OOO 
4.4E+OOO 

UE-003 

4.4E+OOO 

4.6E-003 
3.8E-003 
1.9E+OOO 
1.1E+001 

2.1E-003 
J.DE-002 
8.1E-002 
7.9E-003 
1.8€+000 
1.7E+001 
ME-002 
2.6E+002 
1.2E+OOO 
3.7E+001 

1.8E+002 
3.9E-001 
3.2E+OOO 

LOE+_00_1 
6.9E+003 

] 

( 

'•'H i Exposure j 

4.5E+OOO 

4 7E-003 
3.9E-003 
2.0E+OOO 
1.1E+001 

2.2E-003 
3.1E-002 
8.3E-002 
8.1E-003 
1.8E+OOO 
1 7E+001 
9.0E-002 
2.7E+002 
1.2E+OOO 
3.8E+001 

1.9E+002 
3.9E-001 
3.2E+OOO 
1.0E+001 
-iOE+003 
7.0E-004 
1.5E-001 

2 7E-OOC 
2.1E-002 

1.8E-Q02 
4.1E-006 
1.9E-Q02 
2.DE·002 

HE-001 

2.6E+OOO 
4.4E+OOO 

8.7E-003 



Scenario T•meffame Cu«entiFulure 

Receptor Populllbon Ubllty Worker 

B,_,.o, """"="dun .J 
Table 6-3-1 

Summa!)' of Receptor Risks and Hazards For COPCs 
Reasonable Maximum Exposure 
American Chemical Services Site 
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--- ~J 
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Butylbenzylphthalate 

Cadmium 
Carbon Disulfide 
Chlorobenzene 
Chkxoethane 

ChlorofDfTn 
Chromium 3+ 

Chromium 6+ 
Chrysene 

ds-1,2-Dichloroethene 

Cobah 
Copper 

Cyankie (total) 
Oibenzofuran 

Dibenzo(a,h)anthracene 

Oiethylphthalate 

Oimethylphthalate 

Di-n-butylptrthalate 

Oi-o-odylphthalate 

Ethyl Benzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoxKte 

lndeno(1.2,3-cd)pyrene 

lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 

m,p-xytene 

Naphthalene 

Nickel 
N-Nit.rosodiphenylamine 

ortho-xytene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pytene 
Selenium 

Sitver 

Styrene 

T etrachloroethene 

Tt..Hium 

Toluene 

Tric:hloroethene 
Vanadium 

Vlnvt Chlor1de 

2.1E-004 

S.OE-009 

4.SE-Q04 

UE-009 
1 SE-009 

9.3E-008 

1.2E-OOS 

UE-o04 

8.7E-o11 

2 1E-004 

S.OE-009 

4.SE-o04 

1 8E-009 
1.8E-009 

9.3E-008 

1.2E-005 

8.7E-o11 

Butylbenzylphthalate \ 

Cadmium 
Carbon [);sulfide 

Chlorobenzene 

Chloroethane 
Chloroform 

Chromium 3+ 
Chromium 6+ 

Chrysene 

cis-1.2-0ichloroethene 

Cobalt 
Copper 

Cyantde (total) 
Oibenzofuran 

Oibenzo(a,h)anthracene 
Oiethylphthalate 

Oimethylphthalate 

Oi-n-butylphthalate 

Di-n-Odylphthalate 

Erhyl Benzene 

Fluoranthene 
Fluorene 

Heptachlor 

HeptaChlor epoxkte 

lnden0(1,2,3-cd)pyrene 

lsophorone 

Lead 

Manganese 

Mercury 
Methylene Chlofide 
m,p..xytene 

Naphthalene 

Nickel 
N-Nitrosodiphenytamlne 

ortho-xytene 
PentaChlorophenol 

Phenanthrene 
Phenol 

Pyntne 

Selenium 

Silver 

Styrene 
T etrachloroethene 

Thallium 

Totuene 
Tricloloroethene 
Vanadium 

liver 

fetotoxic 
liver 

respiratory 

respiratory 

resptratory 

CNS 
respiratory 

circulatory 

respiratory 

CNS 
liver 

CNS 
respiratory 

7.8E-010 
4.3E-001 
2.2E-o1o 
2.0E-OOJ 

4.7E-OQ2 

3.4E+OOO 

2.3E-OQ2 
1.8E-o04 

3.6E-001 

8.4E-003 
1.2E-001 

3.0E-001 

~~~~======~====~C~NS~==~==~====,~========~==~=== 

,.. 1 
Exposure _j 

7.8E-010 
4 3E-001 
2 2E-010 
2.0E-003 

4.7E-002 

J.-4E+OOO 

2.JE-002 
1.8E-004 

3 6E-001 

8.4E-OQ3 
1.2E-001 

3.0E-001 
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Table 6-3-1 
Summary or Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Srte 

(t,.aQ l 

( 

Total Ktdney HI: 
Total Skin HI· 

Total Thyroid HI: 
Total Liver HI: 

Total Circulatory System HI: 
TotaiCNS HI 

Total Fetotoxic HI: 
Total Gl Trad HI. 

Total Respiratory HI: 
Total Eyes HI: 

Total Reproductive Ht· 

Total Mammary HI: 
Total Adrenal HI 

Total Heart HI: 
Total Skeletal System HI 

Total Thyroid HI: 
Total Blood Disorders HI: 

( 

[- 3.9E+oo3 I 
L J2~+_!lO~___:_j 
CT.Oe+ciol-~ 

I !.IE+002 I 
c -•-llE~ooL ::::J 
[--T1E+OOO _::::J 
CTfE+OOT ___ I 
L:]~-001- _] 
[~:liE+OOii - ~ 
L 6.!E-OO<=:=J 
[ O.OE+~ 
I t.BE-002 I 

O.OE+OOO I 
1.4E-001 . ] 

[_ 1.4E-003 ___ _I 
[---uE+001-J 
I 3.6E+OOI I 



1[
~~;,~,;,; c;..,•nt!F""'' 
Receptor Population t.Jbity Worker 

_R._,~ - lJ 

1,2-0ichlorobenzene 
1,2-0ichloroethane 

1.2-0ichloroelhene ('total) 
1,2..£>ichloropropane 
1 ,4-0ichlorobenzene 
2-Butanone 
2-Heonone 
2-Methytnaphthahtne 
2-Methytphenol 

2,4-Dimethytphenol 
2. 4-Dinitrotohume 
2,4,5-Trk:hlorophenol 
~thyl-2-pentanone 

4--Methytphenol 
4-Nitrophenol 
4,4'-DDD 

Acenaphthene 
Acetone 
Aluminum 
Anthracene 
Antimony 
Aloclo<-1242 
Aroclor-1248 
Alodot-1254 
Arodor-1260 
Anenic 
Banum 
Benzene 

Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
BenZO(b)nuoranfhene 
Benzo{k)fluoranthane 
Berytllum 
bls(2-Ethythe"Vf)phthalate 
Butytbonzylphthalate 
Cadmfum 
Chlorobenzene 
Chlorofonn 
Chrom6um 3+ 
ChryMne 

c::is-1.2-Dichloroethene 
Cobo~ 

Copper 
Cyanide ~otal) 
Olbenzofuran 
Olberu:o(a,h)anthracene 
Dlethytphthelote 

Oimothytphthetote 
ClH>-butytj>hthalale 

01-n-<ldytphthalote 
Ethyt Benzene 
Fluoranthene 
Fluorene 
lndeno(1 ,2, 3-<:d)pyrono 
Iron 
lsophorone 

Lead 

( 

Table 6-3-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

2.3E-009 

1 2E-009 
7.0E-01 1 

1.1E-009 

1.6E-005 
8.0E-006 
2.8E-006 
2.3E-006 
UE-006 

1.4E-006 

5.5E-008 
3.2E-007 
8.9£-008 
6.9£-009 

3.9E-006 

1.9E-012 

3.7E-010 

62E-008 

1.9E-008 

UE-007 

4.5E-008 

2.3E-008 
t.4E-009 

2.2E-008 

3.4E-004 
1.6E-004 
6.1E-005 
HE-005 
3.0E-005 

3.0E-005 

1.1E-006 
7.4E-006 
1.7E-006 
1.7E-007 

7.6E-005 

3.9E-011 

t .7E-008 

1.3E-006 

3.7E-007 

2.1E-006 

,..lr ~~,_ 
Exposure t~ -I;====.;==== 

1,1-0ichloroethane 
1.1.1-Tnchtoroethane 

4.7E-008 

2.4E-006 
1.4E-009 

2.3E-008 

3 6E-004 
1.eE-004 
6.3E-005 
4.6E-005 
3.1E-005 

3.1E-005 

UE-006 
7.7E-006 
UE-006 
l.SE-007 

8.0E-005 

4.1E-01t 

UE-008 

1.4E-006 

3.9E-007 

1,2-0ichlorobenzene 

1 .2~hloroethane 
1 ,2-Dichloroethane (total) 
1 .2~hloropropane 
t ,4-0tchlorobenzene 

2-Butanone 

2-Hexanone 

2-Methylnaphthalene 
2-Methytphenol 
2,4-Dimethytphonol 
2,4-Dir*otoluene 
2,4,S-Trichlorophenol 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitrophenol 
4.4'-0DD 

Acenaphthene 
Acetone 

Alumtnum 
Anthracene 

Antimohy 

Aroclor-1242 
Arodor-1248 
Atodor-1254 
Aroclor-1260 
Arsenic 
Bartum 
Benzene 
Benzol<: Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b}ftuoranthene 
Benzo(k)ftuoranthene 
Befyflium 
bls(2-Ethythexyt)phthalate 
Butytbonzylphthalate 
Cadmium 
Chlorobenzene 
Chloroform 
Chromium 3+ 
Chrysene 

cis-1.2--0ichloroethene 
~ 

c-
Cyanlde~otao 
Dlbenz:ofuran 
Oibenzo(a,h)anthracene 
Oiethytphthaloto 
Olmethytpldhal ... 
Oi-n-l>utytphlhalate 

Oi-n-<ldytphthalale 
Ethyt Benzone 
Auoranthene 
FluOfene 
lndeno(1 ,2,3-<:d)pyreno 
Iron 

Primary \ 

_T~!9!!~ 
circulatory 

liver 

CNS 

fetotoxic 
kidney 
Gltract 

Gltract 

tivtu 
CNS 

Gltract 

liver 
genera"zecl 

CNS 
kidney 

liver 

respiratory 
CNS 
tivtor 
eyes 

fetotmdc 

circulatory 
Gltract 

st<ln 
liver 
liver 

tivtor 
clrculatoty 
circulatory 

blood disordenJ 
Gltract 

kidney 
liver 

mammary 
lddney 

liver 

circulatory 
liver 

liver 
circulatory 

heart 
liver 

liver 
dec;: growth rate 

low bor!V wt 
Gltnlct -

liver 

lddney 
st<etotal 

2.2E-006 lsophorone kidney 

Non-Carcinogenic Hazard Quotient 

IngeStiOn- · 

ll~-006 
1 .7E-00t 
2.9E-006 
1.2E-005 
13E.roJ 

UE-006 
7 2E-002 
4.3E-006 
HE-003 
1.8E~ 

UE-003 
1.8E-004 
7.5E-007 
3.3E-001 
1.9E-003 
3.6E-006 

5.2E-006 
1.5E-00t 
7.9E-003 
1.8E-006 
1.7E-001 

9.6E.ro1 

4.5E-002 
4.0E-002 
2.2E-001 
2.5E-005 

3.3E-004 
2.0E-001 
UE-004 
7.5E-001 
2.2E-002 
UE-007 
1.1E-003 

9.6E-007 
1.1E-003 
6.3E-002 
t.SE-003 
7.0E.roS 

2.7E-006 
7.0E-007 
ue.roJ 
e.JE-004 
t.OE-001 
6 7E-OOS 
1.1E-005 

1.0E-001 
7.9£-003 

Inhalation I_ -Dermal ] 

-~ 

3.3E-..ooo 
5 6E-005 
2.3E-004 
2.SE-002 

2.7E-005 
1 SE+OOO 
8.4E-005 
9.0E-002 
3 6E-003 
2.7E-002 
5.1E-OOJ 
t.6E-005 

6.SE+OOO 
5 8E-002 
7.tE-005 

t .OE-004 
3.7E+OOO 
1.5E-001 
3.4E-005 
3.3E+002 

2.1E+001 

9.2E-001 
7.6E-001 
4.8E+OOO 

4.9E-004 

6.4E-001 
HE•OOO 
2BE-003 
5.8E+002 
1.4E+OOO 
9.0E-006 
5.-4E+OOO 

1 9E-005 
2.1E-002 
2.1E+OOO 
5.7E-002 
UE-003 

5.4E-005 
UE-005 
2.1E.ro2 
1.6E-002 
2.1E+OOO 
t.lE-003 
2.1E-004 

2.0E•OOO 
1.5E-001 

c====JLLl~ead"'========'== s;~NS~=='======'=---~---= 

3 4E+OOO 
S.9E-005 
24E-004 
2.6E-002 

2.8E-OOS 
1.6E+OOO 
8.8E-OOS 
9.5E-002 
J.8E-OOJ 
2.8E-002 
S.JE-003 

1.9E-OOS 
6.9E+OOO 
6 OE-002 
HE-005 

1.1E-004 
3.9E+OOO 
1.6E-001 
3.6E-005 
3.3E+002 

2.2E+001 

9.7E-001 
8.2E-001 
S.OE+OOO 
5.2E-004 

6.4E-001 
4.0E+OOO 
30E-003 
5.8E+002 
1.4E+OOO 
9.4E-006 
5.4E+OOO 

2.0E-005 
2.2E-002 
21E+OOO 
5.8E-002 
t .4E-003 

5.6E-005 
UE-005 
2.2E-002 
1.7E-002 
2.2E+OOO 

1.4E-003 
22E-004 

2.1E+OOO 
1.6E-001 



Lf~: __ .. ~Jm:.: .. A•• ~L:he1l11Col 
Medium Point 

-~ ---

AIR 

Manganese 
Mercury 
Methytene Chloride 
m,p..xylene 
Naphthalene 

Nickel 
N-Niroaodlphenytamine 

ortho-xytene 
Pentachlorophenol 

Phenot 

Pyreno 
Selenium -Styrene 
T etrachloroethene 

Thelium 
Toluene 
Trlchlo<oelhane 
Van8dium 
Xylonos(lotaQ 

Zinc 

Area 3, Soil (O'to 101 1,1-0ichlof'oelhllne 
1,1, 1-Trlchlorootllane 
1,1.2-Trichloroethane 

1,2-Dk:hlorobenzene 

1 2-0ichlofoothano 

1 2-0ichlofoethana ~otaQ 

1 2-0ichioropropano 
1,o4-0ichlorobenzene 
2-Butanono 

2-Hennone 
2 -Mo1hytnaphthalene 

2-Mo1hytphonol 
2,4-0imethylphonol 

2,4-0inilro1oluono 
2,4,!>-Trlclllorophonol 

4-Mothyl-2-ponblnone 
..__ylphenol 

4-Nilrophonol 
4,4'-000 

Acenaphlhene 
Aco1one -An1lmony 
Arodcx-1242 

Aroclor-1248 
Arodcx-1254 

Aroclor-1260 -Barium 

Bonzono 
Benzdc:Add 
Bonzo(a)onllnoone 

Bonzo(a)pynne 
Bonzo(b)ftuonnlhone 
Benzo(g,h,Qparylone 

Benzo(k)ftuoron1118ne 

~~====~=====~======= 
,:--

Table 6-3-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

1
1 .. - _.:-:., :..lr-= 

__ -~~~~ E•poouro L~----u-~-
8.3E~10 23E~ 

e.DE~ 1 .2E-006 

7.5E-005 1.5E-003 

8.5E~ 1.3E-004 

Manganose I 
Mercury 

2.3E-008 Methylene Chloride 
m,p..xylene 
Naphthalene 

1.2E~ 

1.5E-003 

1.4E-004 

Nicl<ol 
N-Nitrooodlphenyla"*>e 

ortho-xylene 

Pentachlorophenol 
Phenol 

Pyrena 

Selenium 
Sliver 

Styrene 
Tetrachloroethane 
Thallium 
Toluene 

Trichloroethene 

Vanadium 
Xylon .. (Iota!) 

Zinc 

1.2E-004~-+------+-·~:ic:.lE=~~·~j-· -i--~2::;:sE~·-00::-~l~--· -11--------.l'(lota=l) 
1,1-0k:tdoroelhane 

12E~1D 12E~10 

1.7E-007 1.7E-007 

1.3E-009 1.3E-009 

UE~ 1.9E~ 

8.5E-007 8.5E-007 

3.0E-007 3.0E-007 
2.4E-007 2.4E-007 

UE-007 l.IIE-007 

1.3E-005 1.3E-005 

1.fiE-008 1.fiE~ 

2.tiE~ 2.tiE~ 

42E-007 42E-007 

( 

1,1, 1-Trk:hloroethane 
1,1,2-Trlchloroothene 

1,2-0ichlorobenzene 

1.2-0k:htoroethane 
12-Dichiofoelhena (lotaQ 

1 ,2-0ichloropropone 
1,4-06chtorobenzena 

2-8utanone 
2-Hexanone 
2-Mothylnaphlheleno 
2-Mothylphonol 

2.4-0imothylphenol 
2,4-{)lnltrotoluone 

2,4 ,5-T rlchiorophonol 

,.._yl-2-none 
4-Mo1hytphonol 
4-Nitrophenol 
4,4'-000 

Acenaphthene 
Aco1one 
Anlhraoene 

Antimony 

Aroclor-1242 
Aroclor-1248 
Arooiof-1254 

Aroclor-1260 
Araonic 
Barium 

Bonzono 
Benzdc:Add 
Bonzo(a)anlhnloene 

Bonzo(o)wone 
Bonzo(b)llucnnlllono 
Benzo(g,h.l)porylone 

Benzo(k)lluonlntheno 

1:-" olata 

Primary 

Target Organ 

kidney 
lowbodywt 

Mlr 
fetotoJdc 

circulatory 
low body wt 

feloto*: 
liver 
Mlr 
Mlr 
Mlr -Mlr 
liver 

Mlr 

'""" circulatory 
fetotoxic 
lhyroa 

kidney 
Mlr 
Mlr 

low body weigh! 
circulatory 

Mlr 
CNS 
CNS 

CNS 

Non-Cardnogenic Hazard Quotient 

Ingestion 

3.4E-002 

2.DE-005 
2.6E-005 

1.5E-002 
4.3E-003 

1.5E-005 

2.3E-004 
6.3E-004 
e.1E-ODS 
UE-002 
2.7E-002 

6.8E-004 
2.0E+OOO 
9.4E-003 

2.8E-001 
1 . .4E+OOO 
3.DE-003 
22E-002 

2.3E-002 
. 7:JE.·Ooo 

r~~nhai~ 

6.1E-004 
13E~1 

2.4E-004 
UE-002 

1 .6E-002 

3.6E~ 

1.7E-002 

UE-002 

8.5E~1 

2_3E+OOD 

3.fiE+ODD 

7.fiE-003 

Dermal-

6.6E-001 

7.0E-004 

5.7E-004 

2.9E-001 
1.7E+OOO 

3.2E-004 
4 6E-003 
1.2E-002 
1 .2E-003 
2 7E-001 
2.5E+OOO 
1.3E-002 
3.9E+001 

1.8E-001 
5.6E+OOO 
2.8E+001 

S.BE-002 
4.BE-001 
1.5E+OOO 
,-_oe~oo3 ·-

J 

( 

Total 

E~sure 

6.9E~1 

7.2E-004 
6.DE-004 

3.1E-DD1 
1.7E+OOO 

3 3E-004 

UE-003 
1.3E-002 

1.3E-DD3 
2.8E-001 
2.6E+OOO 
1 4E-002 

4.1E+001 
1.9E-001 
5.9E•OOO 
2.9E+001 

6.1E-002 
5.DE-001 
1.SE+OOO 

. - - i-1E-•oo3 

e.1E.OO. 
1.3E-001 

2.4E-004 
1 BE-002 

1.6E-002 

3.5E-006 
1 7E-002 

1 .BE-002 

6.5E-001 

2.3E+OOO 
3.8E+OOO 

7.tiE-003 
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Mecfium E"""""'"_l E•oosu<e 
Medium Point 

--- -- -
Butytbenzylpl1thalato 

Cadmium 

Carbon Disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chromium 3+ 

Chromtum8• 

Chrysene 

cls-.1.2-0ichloroethene 

Cobatt 
c._, 
Cyanldo ~otaO 

Oibenzoturan 

Dtbenzo(a,h)anthracene 

Olethytphthalate 

Oimathytphthalate 

ot-n-butylphthalate 

DHH>ctyiphthalole 

Ethyl Benzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoldde 

lndeno(1,2,l-<:d)pyreno 

tsophorone 

Lead 

Manganese 
Mercury 
Methytene Chloride 

m,p-xytene 

Naphthalene 

Nickel 

N-NIIroood;phenylamine 

ortho-xytene 
Pantachtomphenol 

Phenanthrene 

Phenol 

Pyrone 
Selenium 

Silve< 
Styrene 

T etrachloroethene 

Thallium 

Toluene 

Trichloroethene 

VanadiUm 
Chk»ride 

Table S-3-2 

Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 

American Chemical Services Site 

3 7E.005 

B.BE-010 

7.8E.OOS 

3.2E-010 

3.1E-010 

1.8E-008 

22E-006 

2.4E.005 

1.2E-011 

I 
To;;,~, I 

Chemtcal 

Ex~ure I ___ _ 

3 7E-005 

8.8E-010 

7.8E-005 

3.2E-010 

3.1E-010 

t 6E-008 

2.2E-006 

2.4E-005 

Butytbenzylphthalate 

Cadmium 
Carbon Disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

Chromklm 3+ 

Chromium 6+ 

Chrysene 

cis-1 ,2-0ichloroethane 

Co batt 

Copper 

Cyanide (total) 

Oibenzofuran 

Oibenzo(a,h)anthracene 

Oiethytphlhalate 

Dimethytphthalate 

Di-n-butyl phthalate 

Di-o~phthalate 

Ethyt Benzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoldde 

lndeno(1,2.3-cd)pyrene 

tsophorone 

Lead 

Manganese 

Mercury 

Methytene Chloride 

m,p-xylene 

Naphthalene 

Nlct<ol 

N-Nitrosodiphenytamine 

ortho-xytene 

PentachkN'ophenol 

Phenanthrene 

Phenol 

Pyrene 

Selenium 

Sitver 
Styrene 

T atrachloroethene 

ThalliUm 

Toluene 

Trichloroethane 

Vanadium 

1.2E-01'=1 =JQ~~C~h~lorid~o~ 

r·-~·-.c=- == -=-~= 

b Non-Carcmogemc Hazard Quotient 

Prima~ -Ingestion _- T-l~hala-tiOn j -- Derrmlf -r-. To~ 
get C>.!9!!!.___l ___ _j______ _ E~~sure 

I 
I 

'""" fetotoxic 

livo< 

respiratory 

respiratory 

CNS 

resp6ratory 

citculatory 

resPratoty 

CNS 

IIYer 

CNS 

respiratory 

CNS 

6 9E.{)10 6 9E-010 

3.8E.00t 3.8E.001 

1.9E-010 1.9E-010 

1.8E.003 1.8E-003 

4.1E-002 4.1E-002 

J.OE+OOO J.OE+OOO 

2.0E-002 2.0E.002 

1 6E-004 1.6E-004 

3.1E-001 3.1E.001 

7.4E.003 7.4E.003 

UE-001 11E.001 

2.8E-001 2.6E.001 

=-=--c 



( 

Table 6-3-2 
Summary or Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

( 

TotaiiGdney HI: 

Total Sldn HI: 

Total Thyroid HI. 

Total liver HI: 
Total Clrculalory System HI: 

Total CNS HI: 
Total Fetotoxk: HI: 

Total Gl Tract HI: 
Total Respiratory HI: 

Total Eyes HI 
Total Reproductive HI: 

Total Mammary HI: 
Total Adrenal Ht: 

Total Heart HI: 
T olal Skeletal System HI 

Total Thyroid HI: 
Total Blood Disorders. HI 

( 



_I] 

Table 6-3-3 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical SeJVices Site 

~~~=-=,.,.._.....=M'C:>c.--:o:=m...o=_= ___ =n~_...,=._,.,=E=;:'"'~""~u"::~~ -Tri""Are~a.,::·-~:-o:~-n-:-ore~-~~-o~'-"~··ic;1,,lii<'iifch::i-C.:,oroe~c;o::h"'':~:':'~:=l===ol==~,-ng:~·-st-,_;-o~n-~-~-=1T=_=_=""'I=n-c-h=a=liit=~=~=---~n-og~-"····-;=c:R::=rm=•=l~-·.,c_~·"'Ex,.Too.,o'.u,,."l~,.~=iii,"'.1"'-o"'~=.-~cc,.~~"'h=.:"':="~ 
1,1,1-Trichloroethane 1,1,1-Tr1chloroethane liver 3.7E-001 2.2E+001 2.2E+001 
1,2-Dichlorobenzene 1,2-0ichlorobenzene CNS 6 .• E-006 3.7E-004 3 SE-004 
1,2-0ich/oroethane 2.8E-008 1 SE-006 1.SE-006 1,2-Dfch/e>roet.hamt rmotoxic 2.8E~005 1.5E-003 1.6E-003 
1,2-Dichloroethene (total) 1,2-Dichloroethene (total) kidney 2.8E...Q03 1.6E-001 1 7E-001 
1,2-Dichloropropane 1.3E-008 7 SE-007 7.7E-007 1,2-Dichloropropane Gllrad 
1.•-0ichlorobenzene 7.8E-010 4.SE-008 •. SE-008 1.•·Dichlorobenzene Gl trad 

2-Hexanone 
2-Methylnaphthalene 
2-Mothylphenol 
2,4-0imothylphenol 
2,4-DinHrototuene 
2.4.S-Trlchlorophenol 
4-Methyt.-2-pentanone 
4-Mothylphenot 
•-NKrophenol 

•.•·-ooo 
Acenaphthene 
Acetone 
Aluminum 
Anthracene 
Antimony 
Arodor-1242 
Arodor-1248 

Arodor-12S4 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Add 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benz:o(k)truoranthene 
Berytlium 
bls(2-Eihylhoxyl)phlhalate 
Butylbenzylphlhalale 
Cadmium 
Chlorobenzene 
Chlorofonn 

Chromium 3• 
Chrysene 
ds-1,2-Dtchloroethene 
Cobah 
Copper 
Cyanide ~otoQ 
Dibenzoturan 
Oibenzo(o,h)Ontllrocene 

Oielhyfphlllollto 
Olmothylphlhalate 
OH>-butylphthallto 
Di-rl-octylphthlole 

Ethyl s.nzene 
Fluoranlhone 

Fluorene 
lndeno(1,2,3-cd)pyrene 

Iron 
lsopllorono 
Load 

1.3E-008 

2.0E-OO< 
8.9E-005 
3.1E-005 
2.5E-005 
1.6E-005 

1.5E-005 

6.1E-007 
UE-006 
9.9E-007 
9.9E-006 

UE-005 

2.1E-011 

•. 1E-009 

6.9E-007 

2.1E-007 

1.2E-006 

7.3E-007 

1.1E-002 
5.1E-003 
2.0E-003 
1.5E-003 
9.8E-OO< 

9.8E-OO< 

3.6E-005 
HE-DO< 
5.8E-005 
5.8E-006 

2.5E-003 

1.3E-009 

5.8E-007 

UE-005 

1.2E-005 

6.9E-005 

7 •E-007 

1.2E-002 
5.2E-003 
2.0E-003 
1.5E-003 
t.OE-003 

9.9E-OO< 

3.6E-005 
2 5E-OO< 
5.9E-005 
5 9E-006 

2.6E-003 

1.3E-009 

5.8E-007 

•. 5E-005 

1.2E-005 

7.1E-005 

2-Hexanone 
2-Methy1naptrthalene 
2-Methylphenol 
2,4-Dimethytphenol 
2.4-Dinttrotoluene 
2,4,5-Tl1chlornphenol 
4-Methyt-2-pentanone 
•-Mothylphonol 
4-Nltrophenol 

•.•·-ooo 
Acenaphthene 
Acetone 
Aluminum 
Anthracene 
Antimony 
Arodor-12•2 
Aroclor-12•8 

Aroclor-125< 

Arodor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuon~nthene 

Benzo(k)fluoranthene 
Beryllium 
bls(2-Ethylhoxyl)phlhalate 
Butylbenzylphlhalate 
Cadmium 
Chlorobenzene 
Chloroform 

Chromium 3+ 
Chrysene 
ds-1,2-0k:hloroethene 
Coban 
Copper 
Cyanide ~otll) 
Dlbenzofuran 
Oibenzo(a,h)antlnceno 

Oiethytphthotote 
Oimethylphthalote 
Ol+butylphlhollto 
Oi-n-<>clytphtlllto 
Ethyl s.nzane 
Fluorantllene 
Flu<nno 
lndeno(1 ,2,3-al)~no 

Iron 

liver 

CNS 
Gl trad 

liver 
generalized 

CNS 
kidney 
liver 

respiratory 

CNS 
liver 
eyes 

fetotoxic 
circulatory 

Gl tract 
skin 

liver 
liver 
liver 

circulatory 
circulatory 

blood disorders 
Gllrad 

kidney 
liver 

mammary 

kki'ney 
liver 

drculatCH"Y 
liver 
liver 

drculatory 
heart 
liver 
liver 

dec growth rate 

low body~ 
Gltrad 

Hvor 

liver 

kidney 
skoletol 

lsophorono kidney 
Lead CNS 

3.0E-006 
1.6E-001 
9.5E-006 
1.0E-002 
•. IE-00< 
3 OE-003 
4.1E-004 
1.7E-006 
7.5E-001 
•. 3E-003 
8.1E-006 

1.2E-005 
3.3E-001 
1.8E-002 
3.9E-006 
3.7E·001 

2.2E+OOO 

1.0E-001 
6.9E-002 
•. 9E-001 
5.6E-005 

7.3E-OO< 
UE-001 
3.2E-00ol 
1.7E+OOO 

•. 9E-002 
G.BE-007 
z.<E-003 

2.2E-006 
2 .• E-003 
UE-001 
3.2E-003 
1.6E-00ol 

6.1E-006 
1.6E-006 
2.3E-003 
1.9E-003 
2.3E-001 
1.5E-00ol 
HE-005 

2.3E-OOI 
1.8E-002 

7.5E-002 

1 .ae-oo• 
9.9E+OOO 
5.5E-OO< 
S.OE-001 
HE-002 
1.8E-001 
HE-002 
1.2E-OO< 
•. 3E+001 
3.BE-001 
•. 7E-oo• 

6.7E-00ol 
2.SE+001 
1.0E+OOO 
2.3E-00ol 
2.2E+003 

1.4E+002 

6.1E+OOO 
5.2E+OOO 
3.2E+001 
3.3E-003 

4 3E+OOO 
2.5E+001 
1.9E-002 
3.9E+003 
9.2E+OOO 
5.9E-005 
3.SE+001 

1.2E-OO< 
UE-001 
1 .• E+001 

3.8E-001 
9.1E-003 

3.5E-OO< 
9.1E-005 
UE-001 
1.1E-001 
1 .• E+001 
8.7E-003 
UE-003 

1.3E+001 
1.0E+OOO 

•. 4E+OOO 

I 8E-00ol 
1.0E+-001 
5.6E-00ol 
6.1E-OOI 
2 •E-002 
1.8E-001 
HE-002 
1.2E-OO. 

• •E+001 
3.9E-001 
•. aE-004 

6.6E-OO< 
2.5E+001 
1 OE+OOO 
2.3E-004 
2 2E+003 

1 .• E+002 

6 2E+OOO 
5.3E+OOO 
3.2E+001 
3 3E-003 

4.3E+OOO 
2.6E+001 
1.9E-002 
3 9E+003 
9.2E+OOO 
B.OE-005 
3.SE+001 

1.3E-00ol 
UE-001 
1 •E+001 
3.8E-001 
9.2E-003 

3.6E-OO< 
9.2E-005 
UE-001 
1.1E-001 
1.4E+001 
8.6E-003 
1.4E-003 

1.3E+001 
1.0E+OOO 

4.4E+OOO Manganese Manganese kkiney 

~======~======~==========~M~«ru~"~N========~========d===~==~========~======~~~~~~N========~~=~kM~~~~~~~-~======ck===~==~-~========' 



Table 6-3-3 
Summary of Receplor Risks and Hazards For COPes 

Reasonable Maximum Exposure 
American Chemical Services Site 

[~-T~ l ~ o][ __ ,_c_ J;;~~=,·~~j_· __ ~c_R_:_""_.~___ll_----"'~. r- __ c_"·_mica-1 ~---'f_-:-T.;~~ .. _I 

AIR 

M<!lhyfene Chloride 
m,p..xylene 
Naphthalene 
Nid<el 
N-Nltrosodlphenytamine 

ortho-xylene 
PentactdoropheRrn 
Phenol 
Pyrone 

Selenium 
Silver 
Styrene 
Tetrachforoethene 
Thallium 
Toluene 
Trichloroethane 
Vanadium 
Xylefles (Iota~ 
Zinc 

7.1E-009 7.5E-007 

G.TE-007 3JIE-005 

8,4E-004 4.8E-002 

7.3E-005 OE-003 

1.3E-003 7.8E-002 

UE-008 
3.3E-008 

UE-008 

2.9E-008 

( 

7.5E-007 M<Hhylen<! Chloricle I Nwtr 

4.0E-005 

4.9E-002 

4.4E-003 

i.se:oo:i 

l.SE-008 
3.3E-008 

1.1E-Q06 

2.9E-008 

m,p-xylene 
Naphthalene 
Nicl<el 
N-NHrosodiphenytamine 
ortho-xylene 
Pentachlorophenol 
Phenol 
Pyrone 

Setenium 
Silver 
Slyrene 
Tetrachloroethane 
Thallium 
Toluene 
Trichk»roethene 
Vanadium 
Xytenes (total) 
Zinc 

1, 1-0ichtoroethane 
1,1, 1-Trichioroethane 

~olaQ 

1,1 .2-Trichloroethane 
1,1,2,2-Tetrachloroethllne 
1,2-Dichlorobenzene 
1 .2-Dlchloroethane 
1 ,2-0ichloroethene ~otaQ 
1.2-0ichloropropane 
1,2,4-Trichlorobenzene 
1,3-0idWrobenzene 
1,4-0ichlorobenzene 
2-Butanone 
2-Hexanone 
2-Metllylnaphthalene 
2-Melhylphenol 

2,4-0icl>lorophenol 
2.4-0lmelhylphenot 
2,4-Dinttrotoluene 
2,4,S-Tnchlorophenol 
2,8-Dlnltrotoluene 
3,3'-Dichlo.-.zldine 
4-Melhyl-2-pentanone 

4-Methylphenot 

4-NHrophenol 
4,4'-000 

4,4'-DDE 
4,4'-0DT 
Ac:enaphlhene 

Ac:enaphlhylene 

Acetone 

fatoloxlc 
circulatory 
low bodywl 

fetotoxic 

Aver 
liver 
liver 
liver 
skin 
liver 
liver 

liver 
liver 

circulatory 
tetotoxlc 
lhyroid 

kidney 
liver 

liver 
liver 

low body -lght 
circutatory 

liver 
respiratory 

liv« 
CNS 

CNS 

CNS 

liver 

respiratory 

letotoxlc 
blood dlsonlers 

Non-Carcinogenic Hazard Quotient 

Ingestion 

UE-005 

5.9E-005 
J.JE-002 
V.BE-003 

3.3E-005 

5.2E-004 
1.4E-003 
1.4E..()()4 

3.1E-002 
8.1E-002 
1.5E-003 

4.5E+OOO 

2.1E-002 
6.4E-001 

3.1E+OOO 
6.7E-003 
4.9E-002 
5.2E-002 
1.6E+001 -

Inhalation 

62E-004 
5.8E-002 

9.8E-003 
2.5E-002 

4.1E-002 
7.5E-005 
1.0E-009 

1.6E-005 
3.2E-Q06 
3.0E-001 

2.6E-001 

2.2E-003 

1.6E+OOO 

--Defmat 

4.6E-003 
3 8E-003 

1.9E+OOO 
1.1E+001 

2 1E-003 
3.0E-002 
8.1E-002 
7.9E-003 
1.8E+OOO 
1.7E+001 
8.8E-002 
2.6E+002 
1.2E+OOO 
3.7E+001 
1.8E+002 
3.9E-001 
3 2E+OOO 
1.0E+001 
8.9E+003 

( 

Total 

SxpoSIJ!_e_ 
VE-003 
3.8E·003 
2.0E+OOO 
1.1E+001 

2.1E-003 

3.1E·002 
8 3E·002 
8.1E-003 
1 l!liE+OOO 
1.7E+001 
8 9E-002 
2.7E+002 
1.2E+OOO 
3.8E+001 

1.9E+002 
3.9E-001 
3.2E+OOO 
1.0E+001 
i.oe+oo:i-
6.2E-004 
5.8E·002 

9.8E-003 
2.5E-002 

4.1E-002 
7.5E-005 
1 OE-009 
1.6E-005 
3.2E-Q06 
3.0E-001 

2.6E-001 

2.2E-003 
1.8E+OOO 

i 
i 
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Exposure Chemical 
Po101 

~-~~-~-

Benzo{a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,l)perytene 

Benzo(k.)fluoranthene 

Benzyl AlcohoJ 

Beryllium 

beta-BHC 

bis(2-Chtoroethy1) ether 

1Ms{2-Ethylhexyf)phthalote 

Butylbenzytphlhalale 

Cadmium 
Carbon Disulfide 

Chlorobenzene 
Chloroform 

Chromium3+ 
Chromium 15+ 
Chrysene 

cis.-1 ,2-Dichloroethene 

Coban 

cower 
Cyanide (total) 

Dibenzofuran 

Oibenzo(a.h)anthracene 

Oieldrtn 

Dtethylphtha/st.e 

Oimethylphthalate 

m-n-butytptrthalate 

Oi-n-octytphthatate 

Endosulfan I 

Endrin 

Endrin ketone 

Ethyl Benzene 
Fluoranthene 

Fluorene 

gamma-Chfon:tane 

Heptachlor 

Heptachlor epoxlde 

Hexachlorobenzene 

He)(achlorobutadlene 

Hexane, n
tndeno(1,2,3-al)pynme 

lsophorone 

Lead 

Manganese 

Mercury 

Methylene Chloride 

m,p-xylene 

Naphth.~ne 

Nickel 

N-Nnrosodipllenytamlne 

Of1llo-xylano 
Pontac:hlorophenol 

Phenanthrene 

Phonot 
Phthalic anhydride 

Pyrone 

Selenium 

Sitver 

Styn~ne 

T etro<:htoroothone 
Thallium 

Table 6-3-3 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

1.8E-010 

2 SE-010 
6.6E-012 
8.3E-006 

6.4E-OIO 

1.0E-007 

2.7E-008 

4.1E-007 

3.1E-012 

3.4E-Ot3 
3.5E-012 
3.3E-012 
9.SE-015 
8.6E-012 

4.8E-007 

7.0E-008 

I 6E-Ot0 

2.SE-010 
8 BE-012 
6 3E-008 
8.4E-010 

I.OE-007 

2 7E-008 

•. 1E-007 

3.1E-012 

3.4E-013 
3.SE-012 
3.3E-012 
9.SE-015 

6.6E-012 

4 6E-007 

7.0E-008 

Chemical 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(g,h,l)pery1ene 

Benzo(k)nuaranthene 

Benzyl Alcohol 

Beryllium 

beta-BHC 

bis(2-Chlaroethy1) ether 

biS(2-Ethythexyl)phthalate 

Butytbenzytphthalale 

Cadmium 

Carbon Disulfide 

Chlorobenzene 

Chloroform 

Chromium 3+ 

Chromium 6+ 

Chrysene 

Cis.-1 .2-Dichloroethene 

Co batt 

Coppecr 

Cyanide (total) 

Dibenzofuran 

Dibenzo(a,h)anthracene 

Dieldrin 

Dlethylphthalate 

Dlmethylphthalate 

Di-n-buty1pht.halate 

Dl-n«:tytphthalate 

Endosulfan I 
Endrln 
Endrin ketone 

Ethyt Benzene 

Fluoranthene 

Fluorene 

oamma-Chlon:Jane 
Hepeachlor 

HepCachlor epoxide 

Hexachlarobenzene 

Hexachlorobutadiene 

HexaM,,.. 
lndeno(1.2.3-cd)pyrene 

lsophorone 

Lead 

Manganese 

Men:ury 

Methytene Chlof1de 

m.~xylene 

Naphthalene 

Nickel 
N-Mtrosodlphenylamine 

011ho-xylene 

Pontochtorophonot 

Phenanthrene 

Phenol 

Phthalic anhydride 

Pyrene 

Selenium 

Sliver 

Styrene 

T etrachloroethono 
Thamum 

Non-Cartinogenic Hazard Quotient 

-!-
- Ingestion --I __ 

Ta et 0 a_!l __ 

respiratory 

liver 

liver 

hver 

respiratory 

respiratory 

liver 

kidney 

respiratory 

CNS 

respiratory 

circulatory 

respiratory 

CNS 

fiver 

1.4E-OOS 

2.6E-010 
•. SE-001 

1.1E+OOO 

2.0E-Q02 

1.4E-D08 

7.6E-003 
l.BE-005 
9. 1E-OIM 

4.0E-Q01 

5.3E-003 
7.0E-Q02 

1 4E-OOS 

2.8E-010 
4.SE-001 
1.1E+OOO 

2.0E-002 

1.4E-008 

76E-003 
1.6E-OOS 
i.1E-004 

4.0E-OOI 

5.3E-003 
7.0E-002 



Table 6-3-3 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

r:=m~=~ c Ex~:! 
I Medium P~:~- j 

Chemical Carcinogenic Risk ll c:.:,cai I Non-Carcinogenic Hazard Quolienl 

ingeslloo ·r-- lnhalallon r-· O.rinii" E::;:,:--~ ---- ~_l! __ j lngeslion I. lnhalalion I Dermal 

IL______________, I ________l___l Tol ...... Trichloroethene 
Vanadium 
Vinyl Chloride 

XytenesOolaQ 
Zinc 

I : I §E:- I :: ~ I •26E~~ooo1_ I-- -~: 
__ _I • :~::: --- -::: =-·~ J ~--·ii"E~~;:=,rc±=='='='=='=J -
- - - ---- Total Risk AciOS.S SUbSUrface SOII-1 [ --7. QE-oo2 lr Index Across Subsurface 501-,--- --------s- subsurface Soil 

Total Rlsk Across All Media and All Exposure Routes I Reserved ~ _ 

Total Kidney HI: 
Total Skin HI: 

T olal Thyroid HI: 
Total liver HI 

Total Circulatory System HI: 

TotaiCNS HI 
Total Fetotoxic HI: 

Total Gl Tract HI: 

Total Respiratory HI: 

Total Eyes HI: 

Total Reproductive HI: 
Total Mammary HI: 

Total Adrenal HI: 

Total Heart HI: 

Total Skeletal System HI· 

Tolal Thyroid HI: 

ExpQ~~L___j 

'"~' 

46E~ 
13~ 
I . 2.2E+003 ::J 
I 1.0E+001 J 
[ _ __u_8QL] 
1-""Tcie+~ 

I 8.5E-Q01 1 
I ·- l,8E+001 J 
~--6~ 

L. 4.2E·001 ") 

~8E-Q04 I 
[ O.OE+OOO I 
I o.se-oo2 
[ O.OE+OOO I 
I 1.4E.Q01--=:J 

~3 I 
I I.OE+001-· -] 

Total Blood Disorders HI ~~7) 

( ( 



~:1~~~1 =:JL ~-
·--soil--- --- ~-- -fAre_:afSoi(O'to10") 1,1-0ichloroethana-

t ,1, 1-Trichloroethane 
1 ,2-Dichlorobenzene 
1,2-0ichloroelhane 

1 ,2-0k:hloroethene (total) 

1 ,2-Dtchtoropropane 
1."-0ichlorobenzene 

2-Butanone 
2-HeJ:anona 
2-Methytnaphthalene 
2-Melhylphanol 

2,4-0tmethylphenol 

2,4-Dinltrotoluene 
2,4,5-Trichlorophanol 
4-Methyt-2-pentanone 

4-Melhylphenol 

4-Nitrophenol 
4,4'-DDD 

Acenaphthene 
Acetone 

Aluminum 
Anthracene 
Anttmony 
Alocfor-1242 

Aroclor-1248 
Aroclor -1 254 
Arocklr-1260 

Anenic 
Barium 

Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ftuoranthena 

Benzo(k)ftuoranthene 
BeryiUum 
bls(2 ~Eihylhexyl)phlhalale 

Butytbenzylphlhalate 

Cadmium 
Chlorobenzane 
ChkM'ofonn 
Chromium 3+ 
Chrysene 

cis-1,2-0ichtofoethene 

Coboh 

Copper 

Cyonide (lolaQ 
Oibenzofuren 
Oibenzo(a ,h)anthracene 
Oioll1ylph1hola 

Oimelhylphtllolote 

Okl-llulylphlho 
IJI.n-o<;lyiptlate 
Ethyl Benzene 

Fluoranthene 
Fluorane 
IOOeno(1,2,3-cd)pyrene 

Iron 
lsopho<ono 
Lolld 
Mongo...., 
Mereu 

Table 6-3-4 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

~ ~ ~ l .. -: Carcinoglenlc Risk 

lng:::estion:o·=---r--.cln"'h~laoon Dermal 

====ic==.c=~-~ 

2.3E-009 

1.1£-009 
6.8E-011 

1.1E-009 

t.7E-005 
7.8E-006 
2.7£-006 
2.2E-006 
1.4£-006 

1.3E-006 

5.4E-008 
3.1E-007 
8.7E-008 
8.7E-009 

3.8E-006 

1.9E-012 

3.8E-010 

8.0E-008 

1.8£-008 

1.0E-007 

4.5E-008 

2.2£-008 

3.4£-004 
1.6£-004 
6.1£-005 
UE-005 
3.0E-005 

3.0£-005 

1.1E-006 
7.4E-006 
1.7£-006 
1.7E-007 

7.6£-005 

3.9E-011 

t.7E-008 

1.3E-006 

3.7£-007 

2.1£-006 

'i'Otat 
Ex~re 

4.7E-008 

2 4E-008 

1.4E-009 

2 3E-008 

3.8E-004 
1.6£-004 
6.3E-005 
4.6£-005 
3 1E-005 

3 1£-005 

1 1E-006 
7.7£-006 
1.8E-006 

1 8E-007 

8 OE-005 

4.1E-011 

1.8E-008 

UE-006 

3.8£-007 

2.2E-006 

I 

Chemical I Non~Carcinogenic Hazard Quotient 

____l Ta"'_~"'~m=, ~:c:;c-.-n-~--:lngestion L lnhai~Dermal 
f,1-0tchioroelhane =="'-- Circulatorv · 73E-006 1 SE.OO. 
1.1.1-Trichloroethane 
1 ,2-0ichlorobenzene 

1 ,2-Dichloroethane 
1 ,2-Dtchloroethene (total) 

1.2-Dtchloropropane 

1,4-Dichlorobenzene 

2-Butanone 
2-Hexanone 

2-Methytnaphthalene 

2..Mettwtphenol 
2.4-();melhylphenol 

2,4-Dinitrotoluene 

2,4,5-Trlchlorophenol 
4-Methyt-2-pentanone 

4-Methylphenol 

•-Nitrophenol 

4,4'-DDD 

Acenaphthene 

Acetone 
Aluminum 
Anthracene 

Antimony 
Aroclor-1242 

Aroclor-1248 

Aroclor-125-4 
Aroclor-1260 

ABentc 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)ftuoranthene 

Benzo(k)fluoranthene 

Beryllium 
bls(2-Eihylhexyf)phlhala1e 

Butytbenzylpllll>ala1e 

Cadmium 
Chlorobenzene 

Chloroform 

Chromium 3+ 

Chrysene 

ds.-1 ;2 -Oichloroethene 

C-ft 
Co-
Cyanide (lolaQ 
[)lbenzofuran 
Obenzo(a,h)enthracene 
Diolhylphtllolola 

Dlmelhylphlhalale 

Oi-n-bulylphCitlate 
Dl-n-<>dytphll>alate 

Elhylllonzane 
Fluoranlhene 

Fluorene 
lndeno(1,2,3-<d)pyrene 

tsophorone 
Lelld 
Manganese 

Mereu 

liver 
CNS 

fetotoxic 
kidney 
Gltract 
Gltract 

liver 
CNS 

Gl tract 

liver 
generalized 

CNS 

kidney 
War 

respiratory 
CNS 

lfver 
eyes 

fetotoxk: 
circulatory 

Gltract 
sldn 
liver 

liver 
liver 

circulatory 
arculatory 

blood disorders 
Gltract 

lddney 

liver 
mammary 

kidney 
liver 

circulatory 
liver 
liver 

drculatmy 
heart 

liver -decgrowlhrate 

low bodywt 

Gltracl --kidney 

lkelatel 

kidney 

CNS 

kidney 

lowbodvwt 

1.6E-001 J.JE+OOO 

2 8E-006 5 BE-005 
t.2E-005 2.3£-004 
1 2E-003 2 5E-002 

1.3E-006 
7.1£-002 
4.2E-006 
4 5E-003 
1.8£-004 
1.3E-003 
1.8E-004 
7.3E-007 
J.JE-001 

1.9E-003 
3.5£-006 

5.1E-006 
1.5E-001 
7.7E-003 
UE-006 
1.6E-001 

9.4£-001 

UE-002 
3.9£-002 
2.1E-001 
2.5£-005 

3.2E-004 
t.9E-001 
1.4£-004 
7.3£-001 
2.1£-002 
4.3E-007 
1.1£-003 

~.4£-007 

1.1£-003 
6.2£-002 
1.4E-003 
6.liE-005 

2.7£-006 
6.liE-007 
1.0E-003 
8.1£-004 
9.liE-002 
8.5£-005 
11E-005 

1.0E-001 
7.7E-003 

3.3£-002 

2.7E-005 
1.5E+OOO 
8 ~E-005 
9 OE-002 
3.8E-003 
2.7E-002 
5.1E-003 

1.8E-005 
6.5E+OOO 
5 8E-002 
7.1E-005 

t.OE-004 
3.7E+OOO 

1.5£-001 
3 4E-005 

3.3E+002 

2.1E+001 

9.2E-00t 
7.8E-001 
4.8E+OOO 
4.9E-004 

6.4E-001 

3.8E+OOO 
2.8E-003 
5.8£•002 
1.4E•OOO 
9.0£-006 
S.4E+OOO 

1.9£-005 
2.1E-002 
2.1E+OOO 
5.7£-002 
UE-003 

5.4£-005 
UE-005 
2.1E-002 
t.SE-002 
2.1E+OOO 
1.3E-003 
2.1£-004 

2.0E+OOO 
1.5E-001 

6.6£-001 

Total 

Exposure 
1. -004 
3 4E+OOO 
5.9E-005 
2.4E-004 
2.6£-002 

2.8E-005 
1.6E+OOO 
8 8E-005 
9.5E-002 
3 8E-003 
2 8E-002 
5.3E-003 
t .9E-005 
6 9E+OOO 
6.0E-002 
7.4E-005 

1 1E-004 
3.9E+OOO 
18E-OOt 
3.6E-005 

3.3E+002 

2.2E+001 

9.6E-00t 
8.2E-00t 
S.OE+OOO 
5.2E-004 

6.4£-001 
4.0E+OOO 
J.OE-003 
5.8E+002 

1.4E+OOO 
9.4E-006 
5.4E+OOO 

2.0E-005 
2.2E-002 
2.1E•OOO 
5 8E-002 
1.4E-003 

5.6£-005 
1.4£-005 
2.2E-002 
1.7£-002 
22E+OOO 
1.4£-003 
2.2E-004 

2.1E+OOO 
1.8£-001 

6 9E-001 

I 
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SoO Soil 

AIR 

( 

Area 3, Soil (O'Io 101 lllfllllilll11eo-

Area 3. Sol (0' lo 101 

m,p-.ylefle 
Naphthalene 
Nickel 
N-Nitro.odiphenytamine 
ortho-xy(ene 
Pentachlorophenol 
Phenol 
Pyrone 
Selenium 
Silver 

Styrene 
T etrachloroethene 
Thallium 
Toluene 
Trichloroethane 
Vanadturn 
Xylanes~otal) 

Zinc 

1.1 -Oichloroelhane 
1,1,1-Trichloroethane 
1,1,2· Trichloroethane 
1,1,2;2-Tetrachkwoethane 
1.2-Dichlorobenzene 
1.2-Dichloroethaoe 
1 ,2-0ichloroethene ~0 
1 ,2-0ichloropropane 
12,4-Trk:hlorobenzene 
1 ,3-0ich..,_nzene 
1,4-0k:tllorobanzene 
2-Butonone 
2-Heunone 
2-Melhylnaphlholena 
2-Melhylphenol 

2,4-0ichlorophenol 
2,4-Dirnetllylphenol 
2.4-0inllrololuone 
2,4,5-TIIchlorophenol 

2,a-Dinilrotaluene 
3,3'·Dichlo<vbenzmle 
4-Melhyl-2-pan18110ne 
4-Melhylphenol 
4-Mrophenol 

4,4'-000 
4,4'-00E 
4,4'-00T 
Acenaphlhona 

At:enophlhylona 
Acetone 
Aldrin 
alpha-BHC 
Anthroc<ono 
Antimony 

Arodor-1242 
Aroctor-1248 
Aroctor-1254 
Atoctor-1 2BO 
AIMnlc 
Barium 
Benzene 
Benzoic Acid 

Table 6-3-4 
Summary of Recept()( Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services S~e 

Carcinogenic Risk 

==To=la=l ==;:rei ===C=h=amlca==l ==T -' -- -- ----Non~-C=ar=ci=nog=e=noc=. =Ha=z=ar=d =Qu=o=tia=nl -' I 
E•oosure . t;.:~~- _l_~"U_8soon- ~-~ln-ha~la~tio~n-~-~O.~rm-a71 -~--e.~T-~.~,.,"71 re __ l 
2~.·l~E~-008~'-----j~.,.w...,;ao;hi,.;.;;;;-;;;.;;;;o. ;----t~-~ar;. -"' UE-006 -----c--:,:c_e"'e"-004--c--_j_ _ _,r~s"e-"'004=-

. c-JOQ-_.,_----:---:" _ __._ __ '"_h_•l_·-_· _ _j_--::-Oenn=-c:::·c::l ·- _--l -
8.2E-ll10 2.3E-008 

5.9E-008 

7.3E-005 

6.4E-006 

3.2E-009 
5.7E-009 

2.0E-007 

5.1E-009 

6.7E-ll13 

1.0E-ll10 
2.1E-ll12 

4.0E-ll10 
3.2E.j)10 
2.3E-ll10 
7.9E.()10 
1.1E-009 

S.OE-006 

12E-006 

1.5E-003 

1.3E-004 

2.3E-003 

( 

1.2E-006 

1.5E-003 

1.4E-004 

2.5E-ll03 

3.2E-009 
5.7E-009 

2.0E-007 

5.1E-009 

6.7E-ll13 

1.0E-ll10 
2.1E-ll12 

4.0E-ll10 
3.2E-ll10 
2.3E-ll10 
7.9E-ll10 
1.1E-009 

S.OE-006 

m,p-wylena 
Naphthalene 
Nickel 
N-Nilrosodiphenyta mine 
ortho-xytene 
Pentachk)rophenot 
Phenol 
Pyrena 
Se4entum 
Sllwr 
Styrene 
T etrachloroethene 
Thallium 
Toluene 
TrichkM'oethene 
Vanac:tium 
Xylenes ~olaQ 
Zinc 

1. 1 -Oichloroelhano 
1,1,1-Trichklroethane 
1,1,2-TrichiO<oelhane 
1,1 ))-Tetrachloroethane 
12-0ichlorobenzene 
1,2-Dichloroethane 
1 ,2-0ichl-ne ~olaO 
1;2-Dichlor~ne 

1,2,4-Trich~ene 

1.3-0ichlorobenzene 
1 ,.C...()Ichforobenzene 
2-Sutanone 
2-Hennone 
2-Methylnaphthalene 
2-Melhylphenol 

2,4-0ichlorophenol 
2,4-Dirnetllylphanol 

2,4-!linilrololueM 
2,4,5-TIIchlorophonol 

2.8-0inllr-..no 
3,3'-0ichloroben-.e 
4-Methyl-2-pontonone 
4-Melhylphenol 
4-Nirophenol 
4,4'-000 
4,4'-00E 
4,4'-00T 
Acenaphlheno 
1\cenaphthytono -e Aldrin 
olpho-BHC 
Anthracona 
Antimony 

Aroctor-1242 
Aroctor-1248 
Aroctor-1254 
Aroctor-1280 
AIMnlc 

Barium 
Banzono 
Benzoic Add 

fetotoxtc 2.6E-005 5.7E-004 6.0E-004 
circulatory 1.5E-002 2.9E-001 3.1E-001 
lowbody'NI ... 2E-003 1.7E+OOO 1.7E+OOO 

retotolic 
liver 
liver 
liver 

IMtr 

skin 
liver 

liver 

liver 
liver 

circulalmy 
fetotoxlc 
thyroid 

kidney --liver 
low body weight 

circulatory 

liver 
r..pratooy 

liver 

CNS 
CNS 

CNS 

liver 

UE-005 
2.3E-004 
6.1E-004 
6.0E-005 
1.3E-002 
2.7E-002 
8.6E-004 
2.0E+OOO 
9.2E-003 
2.8E-001 
1.4E+OOO 
2.g[-003 
2.1E-002 
2.3E-002 
7.1E+OOO 

5.4E-004 --

5.1E-002 

8.5E-003 
2.2E-002 

3.6E-002 
6.6E-005 
8.8E-ll10 
1.4E-005 
2.8E-006 
2.6E-001 

2.3E-001 

2.0E-003 
1.4€.+000 

3.2E-004 
4.8E-003 
1.2E-002 
1.2E-003 
2.7E-001 
2.5E+OOO 
1.3E-002 
3.9E+001 
1.8E-001 
5.6E+OOO 
2.8E+001 
5.8E-002 
4.8E-001 
1.5E+OOO -------------
1.0E+003 ---·- ---

( 

3.3E-004 
4.8E-003 
UE-002 
1.3E-003 
2.8E-001 
2BE+OOO 
UE-002 
4.1E+001 
1.9E-001 
5.9E+OOO 
2.9E+001 
8.1E-002 
5 OE-001 
1.5E+OOO 
1."t e·.-cMi:f 
5 4E-004 
5.1E-002 

8.5E-003 
2.2E-002 

3.6E-002 
6.6E-005 
8.8E-ll10 
1.4E.j)Q5 
2.8E-006 
2.6E-001 

2.3E-001 

2.0E-003 
1.4E+OOO 



Table 6-3-4 

enano 1me ilme Futiie -11 
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Summary of Receptor Risks and Hazards For COPCs 
Central Tendency 

American Chemical Services Site 

I'" :~:"n -~:re Ll ~ Exposure 
MedMJm Point 

~~ -~ Soil '-----~ Area 3, S<>l (O'Io 10/ 

'I 
1! 

~-1-----L ___ ~--~-~~ Ingestion IIIWIO(lo....,.._. 
Benzo(a)pyrene 
Benzo(b)nuoranthene 

Benzo(g,h,i)perytene 

Benzo(k)ftuoranthene 

Benzyl Alcohol 

Berytlium 
beta-BHC 
bis(2-Chloroethyf) ether 

bls(2-EIIlythexyl)phlllalale 

Butylbenzylphtllalale 

CadnMum 

Carbon Disulfide 
Chlorobenzene 

Chlorofonn 
Chromtum 3+ 

Chromium6+ 
Chrysane 

Qs..1.2-0ichloroethene 

CobaH 

Copper 

Cyanide Ootal) 

Oibenzofuran 
Olbenzo(a,h)anthr.cene 

Dieldrin 

Dtetllylphtllalate 

Dimelllylphtllalale 

01-n-bulytphtllalale 
~phthalate 

Endosulfen I 

Endrin 
Endrin ketone 

Ethyt Benzene 

Fluoranthene 

Fluorene 
gamma-Chlordane 

Haptachlo< 

Heptachlor epollide 

Hexachlorobenzene 

Hexachlorobutadiene 
Heuna,n
lndeno(1,2,kd)pyrene 
lsophorone 

Lead 

Manganese 

Mercury 

Molhylene Chloride 

m,p-xylene 

NaphtlloloM 
Nlchl 

~ 
Oflllo-xylene 

Pem.chloroph«<oo 
Phenanllnne -

T 
Carcinogenic R$k 

ln_h• __ l•_tion ___ _Ll_~ _~_De_rm_•_l ___ L 
J.IE-011 

4.3E-011 
12E-012 
1.1E-006 

1.5E-OIO 

1.8E-008 

4.7E-007 

7~1E-008 

5.5E-013 

6.0E-014 
8.1E-013 
5.9E-013 
1.7E-015 
12E-012 

8.1E-008 

TOtal 

Expo!!'l.!!_ll!__ 

3.1E-011 

4.3E-Ott 
1 2E-012 
I 1E-006 
1.5E-OIO 

I.BE-008 

4.7E-007 

7 IE-008 

5.5E-013 

6.0E-014 
8 1E-013 
5.9E-013 
1.7E-015 
1~2E-012 

8.1E-008 

Chemtcal 

_....,.._. 
Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(g,h,i)perytene 

Benzo(k)ftuoranthena 

Benzyl AJcohof 

Beryllium 

beta-BHC 
bis(2-Chloroethyl) ether 

bis(2-EIIlythexyl)phtllalalo 

Butylbenzylphthalate 

Cadmium 

Carbon Disulfide 

Chlorobenzene 

Chloroform 

Chromeum 3+ 

Chromium6+ 

Chrysene 

d!r 1,2-0k:hloroethene 

Caban 

Copper 
Cyanide (total) 

Oibenzofuran 

Dibenzo(a,h)anthracene 

Dieldrin 

Oiethytphthalate 

Dimelhytphthalale 

CX-n-butytphthalate 

~phthalate 

Endosulfan I 

Endrln 
Endrin ketone 

Ethyl Benzene 

Fluoranthene 

Fluorene 
gamma-Chlordane 

Heptachlor 

Heptachlor epoxkte 

Hexachlorobenzane 
HenchkM"obutadtene 

Hexane, n

lndano(1,2,kd)pyrene 
lsophof'one 

Load 

Manganese 

Mercury 

Metllytene Chloride 

m,p-xylene 

Naphthalene -N-hWr'osoclphenanWle 

Oflllo-xyleno 

Ponlocllloropheno -
Phthalic an~ Phthalic anhydride 

Pyfene Pyrena 

Selenium Selenium 
Sliver SIYef 

Styrene Styrene 

Telrach-e 12E-008 1.2E-008 Totnchloroolllene 

Non-Carcinogenic Hazard Quotient 

Pnma,Y T-- Ingestion j 
T~~~_!_9rganc_-cL---=-=-=-

drculatory 7 .JE-006 I 

respiratory 

liver 

liver 

liver 

respiratory 

resptratory 

liver 

kidney 

respiratory 

CNS 

respiratory 

c:Wculatory 
raspira1ory 

CNS 

liver 

InhalatiOn--

t.JE-005 

Z.4E-010 
4.0E-OOI 
9.4E-001 

UE-002 

t.2E-008 

6.6E-003 
UE-005 
e.oe-004 

J.SE-001 

4.7E-003 
8~2E-002 

oenTlal------r··- Total 

________ L E~~sure --1 
I.SE-004 I.SE~004 

I JE-005 

2.4E-010 
4~0E-001 

9.4E-001 

1~8E-002 

1~2E-008 

6.6E-003 
1.4E-005 
8.0E-004 

3.5E-001 

4.7E-003 
8.2E-002 

~======~========~~==========J~Tho~~~~m~==========~~~==~========~==~~==~========e~Th~·~~·~m~=~========~=~=~==========~===~~======~===-'~~=~=~===== 



Table 6-3-4 
Summary of Receplor Risks and Hazards For COPCs 

Cenlral Tendency 
American Chemical Services Sile 

---------- ---

Non-Carcinogentc Hazard Quotient lno-~-n [ lnhalaCtion.

8

rcinogi•_nicRilk.Derm-al- I -E-~T-o-taulre r-=-_~_-_-_ -- l ~ "liDOS' L_ r,.~~~~~a_n _]___~n~eStion -r inhalabon___j __ ~ 
[=J_=:_~::-::---':;::~:]1 ,_ 0~~-

Soil Soil Area 3, Soil (0' to 10") T~loroethane 

- um m I ::: l : I ::: ~ - ? T I :: 
Trichk>foethene 
Vanadtum 
\llnytChloride 
Xytenes Uotal) 
Zinc 

~~============~==============~~~========~c=~T~ota~li~R~Sk~~~~~Subwrl~e~ Jlr_=_=_~~-~~-~~~--~~=_=_~]~f~~~~~.~AQ~~~sf.u~bw~~~ce~~~~==========~.~S~u~bw~~~.~~~~~~~~~c= 

1 56-004 

Total RR. Across All Media and All Exposure Routes . C Reserved l. 

( 

Total Kidney HI 
Total Skin HI: 

Total Thyroid HI: 

Total Liver HI: 
Total Circulatory System HI. 

Total CNSHI: 
Total Fetotoldc HI: 
Total Gl Tract HI 

Total Respiratory HI: 

Total Eyes HI: 
Total Reproductive HI: 

Total Mammary HI: 

Total Adrenal HI: 
Total Heart HI: 

Total Skeletal System HI· 
Total Thyroid HI: 

Total Blood Disorders HI: 

Total 

Exposur'! 
UE-004 

4.0E+OOO 
\[c-~c-J 

I_ 59E+QQL::j 
e_: 3.3E+002 ] 
C1.SE+OOO l 
[_ UE•002 _ _1 
c- T9E+iXiO- 1 
[ 7.2E:001 ] 
[- UE+OOO I 
[ 9.5E:002 I 
I _ BE:oo2 ::J 
I 1.1E-004 I 
I O.OE+OOO I 
I 3.oe:003 I 
r- o.OE•ooo 1 
L 2 2E-002 
C 2_2E-004 
[_ 1.5E+OOO 
L 6.4E+OOO 

( 



Scen•no T~mefram"t! FC'""'';'-O:;-.c======i] 
Receptor Papolabon ConstructiOn WarXer 

R_ecepto! ~ =:_. ______ A_~_ 

Table 6-3-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable MaKimum Exposure 
American Chemical Services Site 

File· Area3RME wk4 \ n sum fCWa3RM~E·~~=======;;==========T=~~ 

·j Ex:C:~"' Chemical ~l=ngce_s,t=io=.=== __ =in= •• =la=:=:~·ogenl_c -R·I==-nn--.. ~~---=-.:-~ I ~-~ r --=P=rl=m=a=ry====l=ng~ ••• ::•-Carol _"og~.::l:.~::'"-or~-·~· ,.:~ Medium Exposure 
Medium 

~~~===f====,~===~~~~~~~~~~~~~~~======*=========~~~~--===7========~==~Ex~~~'su~re~~:T7~~~~~=====-~~T~a~rooet~Og)ro¥'"~"~~=-~·~~-=~-~~=======-~=r~~~-+~~E~x~~~s~u~re~~~~ I Soil I Area 3, so.t (0' to i1 1:1-DTchlciroethane fT.1-DichToroetharie" Circulatory 7.4E-000 . -MS --9 6~ 
1,1,1-Trichloroethane 1,1,1-Trichloroethane liver 2 2E-006 2 7E-OOS 2.9E-OOS 
1,2-0ichlorobenzene 1 ,2-Dichlorobenzene CNS 3.2E-005 3 9E-004 4.2E-OO. 
1,2-0ichloroethene (total) 1.2-Dichloroethene (total) kidney 4.1 E-003 S.OE-002 5 4E-002 
1,2-0ichloropropane e 8E-011 8.2E-010 8.9E-010 1,2-0ichloropropane Gi tract 
2-Butanone 2-Butanone liver 
2-Methylnaphthalene 2-Methylnaphthalene Gl trad 
2-Methylphenol 2-Methylphenol liver 
2,4-0imethylphenol 2,4-Dimethylphenol generalized 
2,4,S. Trtchlorophenol 2,4,5-Trichlorophenol kidney 
4-Methyt-2-pentanone 4-Methyl-2-pentanone liver 
4-Methylphenol 4-Methylphenol respiratory 
4,4'-0DD 1.9E-009 2.3E-008 2.SE-ll08 4,4'-DDD liver 
Acenaphthene Acenapf'lthene eyes 
Acetone Acetone fetotoxic 
Aluminum Aluminum circulatory 
Anthracene Anthracene Gl trad 
Antimony Antimony skin 
Aroclor-12-42 2.9E-OOS 3.8E-004 3.9E-004 Arodor-1242 liver 
Aroclor-1248 1.3E-OOS 1.6E·004 1.7E-004 Arodor-1248 liver 
Arodor-1254 2.3E-006 3.1E-OOS 3.4E-005 .A.rodor-1254 liver 
Arodor-1260 3.8E-006 4.6E-OOS S.OE..OOS Arodor-1260 circulatory 
Arsenic 2.4E-006 3.1E-OOS 3.3E--005 Arsenic circulatory 
Barium Barium 
Benzene 4.9E·009 6.6E-008 7.0E.008 Benzene 
Benzo(a)anthracene 9.2E-008 1.1E--006 1.2E·008 Benzo(a)anthracene 
Benzo(a)pyrene 5.4E·007 7 .SE-008 8.2E--006 Benzo(a)pyrene 
Benzo(b)fluoranthene 1.SE--OQ7 1.8E--006 2.0E--006 Benzo(b)fluoranthene 
Benzo(k)fluoranlhttne 1.5E.()()8 1.8E..007 2.0£-007 Benzo(k)fluoraothene 
Berytllum Berytllum 
bis(2-EthylhexyQphthalate 4.0E-007 UE-008 5.2E-ll08 bis(2-Ethylhexyf)phlhalate 
Butylbenzytphlhalate Butytbenzytphlhatate 
Cadmium 
Chlorobenzene 
Chlorofonn 

Chromium 3+ 
Chrysene 

Co batt 
Copper 

Cyankie (lotar) 

Oibenzofuran 

Oibenzo(a,h)anthracene 
Diothylphthatate 
Dlmothylphlhatate 
01-n-butytphlhalate 
01-n-odylphlhalate 
Ethy1 Benzene 
Fluoranthene 

Fluorene 
Heptachlor 
Heptachlor epoxkle 
lndeno(1,2,3-cd)pyrene 
Iron 
lsophorone 
Lead 

3.2E-ll12 

S.OE-lltO 

1.0E-007 

2.1E-008 
2.0E-008 
3.1E-008 

9.SE-009 

4.tE-ll1t 

1.SE-008 

1.4E-ll08 

2.SE-ll07 
2.4E-ll07 
3.8E-ll07 

1.1E-ll07 

4.4E-ll11 

t.SE-008 

1.SE-ll08 

2.7E-007 
2.8E-ll07 
4.1E-ll07 

UE-007 

Cadmium 
Chlorobenzene 

Chlorofonn 
Chromium 3+ 
Chrysene 

co~>an 

Copper 
Cyanide ~maQ 
Oibenzofuran 
Oibenzo(a,h)anthracene 

Dlethylphthalate 
Olmothylphthala1e 
01-n-butytphthalate 
Dl-n-odylphlhala1a 
Ethyl Benzene 

Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor apoxlde 
tndeno(1,2,3-<xf)pyrene 
Iron 
lsophorone 
Lead 

blood disorders 

kidney 
liver 

mammary 

kidney 
liver 

circulatory 
liver 
liver 

heart 
liver 

liver 
dec growth rate 

low bodywt 

Gltrad 
ltver 

Uver 

kidney 
skeletal 

liver 
liver 

kidney 
CNS 

Manganese Manganese kidney 
Mercury Mercury klW body wt 

2.0E-003 
1.4E-002 

4.8E-O~ 

1.2E-003 
B.JE-006 
3.1E-002 
4.5E-003 

2.9E-005 
4.8E-005 
6.5E-002 
1.1E-005 
1.0E+OOO 

5.4E+OOO 

S.OE-001 
4.0E-001 
5.2E-003 

3.7E-003 
1.3E-001 
1.3E-003 
B.SE-001 
1.5E-003 
4.9E-006 
1.0E-002 

1.2E-002 
S.SE-001 
1.8E-002 
S.JE-~ 

3.1E-OOS 
8.9E-007 
4.8E-003 
9.3E-003 
2.1E-001 
4.2E-004 
7.8E-OOS 
8.8E-004 
1.8E-002 

1.1E+OOO 

4.7E-003 

3.8E-ll01 

Methylene Chloride 7.11E-ll11 1. 7E·009 UE-009 Methylene Chloride liver 1.8E-005 
Naphthalene Naphthalene circula1ory 2.4E-002 

2 SE-002 
1.7E-001 
5.6E-003 
I .SE-002 
t.2E·004 
3.7E-00t 
8.4E-002 

36E-004 
7.3E-004 
7 BE-001 
t.JE-004 
1.3E+003 

7.3E+001 

6.4E+OOO 

4 9E+OOO 

7.0E-002 

4.4E+OOO 
1.8E+OOO 

1.SE-ll02 
4.1E+002 

5.9E-002 
6.2E-005 
3 OE+001 

1.SE-001 
1.1E+001 

3.9E-001 
6.4E-003 

3.7E-004 
8.3E-ll08 
5.7E-002 
1.1E-ll01 
2.8E+OOO 
S.OE-llOJ 
9.2E-004 
1.0E·002 
1.9E·OOI 

1.4E+001 

5.6E·002 

4.6E+OOO 

2.7E-002 
1.8E·001 
8 OE-003 
1.6E·002 
1.3E-004 
4.0E-001 
8.8E·002 

3.9E-004 
7.8E-004 
B.SE-001 
1.4E-004 
1.3E+003 

7.9E+001 

8.9E+OOO 

5.3E+OOO 

7.8E-002 

4.5E+OOO 

1.7E+OOO 
1.8E-002 
4.1E+002 

8.1E-ll02 
8.7E-005 
3.0E+001 

1.8E-001 
1.2E+001 

4.1E-001 
8.9E-003 

4.0E-~ 

9.0E-008 
8.2E-002 
1 2E-001 
3.0E+OOO 

S.SE-003 
1.0E-003 
1.1E-ll02 
2.1E-001 

1.SE+001 
8 1E-002 

4.9E+OOO 

~==c==~=======~=======~~N~k*~e~I===~===~==~==~====~==~~~========~=====~}~N~I~~a1============~ L===~=·==~~M==~=~4~.8~E-00~2==~====~= 

3.6E-004 
2.9E-ll01 
1.2E+001 

J.SE-004 
3.tE-ll01 

1.2E+~.,_-



ll s~an.-;:;.;....,..-•~. Jl 
Rec•pt.o<·P·o-. n. Construction Worker 

_R~_o~-'ge_ ·=~-~·=======' 

File:_ ~a3RME.wk4 \ TL_su_!Tl_~~~RME 

Medium 

·-----·--r-

Exposure 
Medium 

AIR 

Exposure 
Point 

Area 3, Soli (0' to 41 

-- -------·-

Chem1cal 

r 
N-Nitrosodiphenylamlne 
ortho-xytene 
Pentachlorophenol 
Phenol 

Pyrene 
Selenium 
Silver 
Styrene 
TetrachkH'oethene 
Toluene 
Trichloroethene 
Vanadium 
Xylenes (1otaQ 
Zlnc 

~otaQ 

1.1 -otchloroethane 
1.1,1-Trich""-hane 
1 ,2-0ichlorobenzene 
1,2-Dich""-hene ~o1al) 
1 .2-Dichloropropane 
2-Butanone 
2-Methylnaphlhalene 
2-Methylphenol 

2,4-Dirnethylphenot 

2,4,5-Trk:hlorophenot 

4-Methyl-2-pentanone 
4-Methylphenol 

4,4'-000 
Acenaphthene 
Acetone 

Anthracene 
Antimony 
Aroclo<-1242 

Aroclo<-1246 

Aroclo<-1254 

Anlclor-1260 

Arsentc 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)-
Benzo(b)ftUOt'llnthene 
Benzo(g,h,Qp81ylene 
Benzo(l<)IIIJ<nnthene 
Beryttium 

bis(2-€thylhexyl)ph1hala1e 
Butylbenzylphlhala1e 
Cadmium 
Chlorobenzene 

Chlorofonn 
Chromium 3+ 
Chromium&+ 
Chrysene 

COMI 
Copper 

c~~otel) 
Dll>enzoflnn 
Dlbenzo(a,h)anthrooene 

lllethytjlldha1e 
lllimei~DIIth8181e 

Carcinooentc Ristl. 

Ingestion 

9.5E-009 1.1E-007 

2.2E-006 2.6E-005 

1.2E-006 

S.SE-005 6.7E-004 

5.55E-007 
2.41E-OQ7 

4.37E-008 

6.95E-OQ8 

4.64E-007 

7.93E-008 

4.76E-OQ9 

1.27E-008 
7.81E-ooD 

1.1DE-oo& 

7.1DE-410 

1.7DE-405 

( 

Table 6-3-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

---------

1 2E-007 

2.BE-005 

1 .3E-OQ6 

7.JE-004 

5.5E-007 
2.4E-OQ7 

4.4E-OQ8 

7.0E-008 
4.6E-007 

7.DE-008 

4.8E-oo9 

1.3E-008 

7.8E-009 

1.2E-oo& 

7.2E-410 

UE-005 

Chemical 

N-Nttrosodiphenylamine 
ortho--xytene 
Pentachlorophenol 
Phenol 
Pynone 
Selenium 
Sitver 
Styrene 

Telrach""-hene 
Toluene 
Trichtoroethene 
Vanadium 
Xylenes (lo1al) 

Zinc 

1,1-Dtehloroethane 
1,1,1-Trichtoroethane 
1 ,2-0ichlorobenzene 
1.2-Dichloroethene ~o1aQ 
1 .2-0k:hloropropane 
2-Butanone 
2-Methylnaphlhalene 
2-Methylphenol 

2,4-Dimethylphenol 

2,4,5-Trlchlomphenol 

4-Methyl-2-pentanone 
4-Methylphenol 
4,4'-000 

Acenaptrthene 
Acetone 
Anthro<ene 
Antimony 
Aroclo<-1242 

Anlclor-1248 

Aroclo<-1254 

Aroclor-1260 
Arsenic 

Barium 

~o1al) 

Benzene 

Benzo(a)anthracene 
Benzo(a)pynone 
BenzO(b)ftuoranthene 
Benzo(g,h,Qp81ylene 
Benzo(l<)lluonlnthene 
Befyftlum 

bls(2-€1hy1hexyt)phthala1e 
Butylbonzylph1ha181e 
cadmium 
Chlonlbenzene 

Chlorofonn 
Chromium 3+ 
Clwmtume+ 
ChryYne 
~ 

Copper 

Cyanide ~otal) 
Dlbenzolurln 

Oibenzo(a,h)anlhrocene 
Dietllylpl1lllae 

~-· 

I 

Primary 
T arg_~ _O_rgan 

fetoto:~:ic 

liver 

liver 
liver 
liver 
sldn 

liver 
Wver 
liver 
liver 

circulatory 
fetotoxic 
1hyroid 

kidney 
liver 

low body welgh1 

CNS 

CNS 

resplra1<>rf 
fetotoxic 

blood disorders 

Hver 
liver 

T 
Non-Carcinogenic Hazard Quotient 

Ingestion 

5.6E-OQ8 

2.5E-004 

2.3E-004 

3.8E-004 

L7E-OQ2 
2.4E-OQ2 

5.6E-004 
3.DE-OQ1 

4.7E-OQ1 

1 .4E-OQ1 
3.3E-OQ2 

5.6E-OQ2 

2.6E-OQ1 

1.2E+OOt 

I Inhalation 

9.61E-005 
3 11E-oo& 

8.55E-004 

1 .01E-OQ3 

3.82E-003 

1.83E-001 

3.80E+OOO 
1.50E-OQ1 

2.47E-OQ2 

4.09E-OQ2 

D.83E-OQ3 

[_ 
·-Oefmal 

7.6E-OQ7 

3.0E-003 

2.8E-003 

4.5E-003 

2.0E-OQ1 
t.4E+OOO 
8.8E-OQ3 
.(_7E+OOO 
5.6E+OOO 
1.7E+OOO 
4.0E-OQ1 

7.8E-OQ1 
1.0E+001 
1.s-e+o03 

( 

-~ 
Total I 

Expo~ur~_ 

8.1E-007 
3 2E-003 

J.OE-003 

4.9E-003 
2.2E-001 

1.4E+OOO 
7.4E-OOJ 

5 tE+OOO 
6.1E+OOO 
1.9E+OOO 
4.4E-OQ1 

8.2E-OQ1 
1.1E+001 

1.9E+00J 

9.6E-005 

3.1E-oo& 
8.6E-004 

1 .OE-OQ3 

3.6E-OQJ 

1.6E-OQ1 

3.8E+OOO 
1.5E-001 

2.5E-002 

4.1E-002 
D.GE-OQ3 
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Eer·~::,c~·JJRME ~Expos""··· 
~Medium Polnl 

------- --

Chemocal . . ~-- - ---

---~-
Oi-n-butylphthalate 

Di-o-octytphthalate 
Ethyf Benzene 

Fluoranthene 

Fluorene 

Heptachlor 
Heptachlor epoxkle 

lndeno(l ,2,3-cd)pyrene 
lsophorone 

Lead 

Manganese 
Mereury 

M«hytene Chlo
Naphthalene 

Nickel 

N-Nitrosodlphenytamlne 
ortho-xytene 

Pentachlorophenol 

Phenanthrene 

Phenol 
Pyrene 

Selenium 

Silver 

Styrene 

Tetrachloroethene 
Toluene 

Trichloroethane 

Vanadium 

Xytenes ~ofsl) 
Zinc 

Carcinogenic Risl!: 

L -- Inhalation 

----c---
neon at 

4.J.IE-010 
4.19E-010 

J.07E-010 

4.96E·007 

3.63E-007 

Table 6-3-5 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

,~,1L:____ Che~~.~.-. I 
Exp<>sure _j __ 

4.3E-010 
4.2E-010 

3.1E-010 

S.OE-007 

3.6E-007 

Oi-n-butylphthalate 
01-n-octylphthalate 

Ethyt Benzene 

Fluoranthene 

Fluorene 

Heptachlor 

Heptachlor epoxlde 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

Lead 
Manganese 

Mercury 
Methytene Chloride 
Naphthalene 

Nickel 
N-Nitrosodlpheny1amine 

ortho-xytene 
Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 
Selenium 

Silver 

Styrene 

Tetrachloroet:hene 

Toluene 

Trichloroethane 

Vanadium 

XyieneS(!OIBI) 

Zinc 
lola 

Primary l 
Ta et 0 an . _ 

respiratory 

reSJMratory 
CNS 

"'sp/ralory 
circulatory 

respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 

Non-Carcinogenic Hazard Ouolient 

lflgcces::;tic::-on=-----r-o:lrihalaiion 

6 79E-oo2 

1.03E+001 

111E-002 
Z.OZE·OOS 
3 60E-001 

1.22E-003 
1.BBE-001 
3.90E·001 

Total Kidney HI: 

Total Skin HI 

Total Thyroid HI: 
Total liver HI· 

Total Circulatory System HI: 

Total CNS HI 
Total Fetotoxic HI: 

Total Gl Tract HI: 

Total Respiratory HI: 

Total Eyes HI: 

Total Reproductive HI: 
T otaJ Mammary HJ; 

Total Adrenal HI: 

Total Heart HI: 
Total Skeletal System HI: 

Toto! Thyroid HI: 

Total Blood OisonlOB Hi: 

6 6E-002 

1.0E+001 

UE-002 
20E-005 
3 6E-001 

1 2E-003 
UE-001 
3.9E-001 

L 4 2E•002 J 
CnE"+ooc"J 
\ 1.1E+001 =:J 
~002] 
I - 88E•OOO __ ] 
~--~ 

[ 4.6E+Il~L_] 

~ [-I.~ 

Ll~ 
I O.OE+OOO ] 
C 1.6E:002 ~ 
~+l!OC] 
C 1.6E:OOi I 
I _ 1oe:003 I 
C ue•oo1 I 
I 2 3E:001 I 

I 



Table 6-3-6 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 
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1,1,1-Trichloroelhane 1,1,1-Tnchloroelhane hver 1.9E+OOO 2.3E+001 2-4E+001 
1.2-0ic:hlorobenzene 1,2-0ichlorobenzene CNS 3.2E-005 3.9E-OQ.4 -4.2E-OO.. 
1,2-0ichloroelhane 3.9E-009 "· 7E·008 5.1E-oo8 1,2·0ichloroethane fetotoxic 1.3E-OQ.4 l .6E-003 l. 7E-003 
1.2-Dichloroethene ~otal) 1.2-0ichloroethene (1otal) kidney 1 4E-002 1.7E-001 1.9E-001 
1,2-0k:hloropropane 2.0E..oo9 2.-4E·008 2.6E-008 1 ,2-0ichloropropane Gl trad 
1,4-0lchlorobenzene 1.2E.010 1.-4E·009 1.5E-009 1,o4-0ichk>robenzene Gltrad 
2-Butanone 
2-Hexanone 

2-Methylnaphthatene 
2-Methylphenol 
2,4-Dimethylphenol 
2.4-0inilrotoluene 
2,4,!>-Tf1chlorophenol 
4-Methyl-2-pentanone 
4-Methylphenol 
o4-Nitrophenol 
4,4'-000 
Acenaphthene 
Acetone 

Aluminum 
Anthracene 
Antimony 
Atodo<-1242 
Atodo<-1248 
Atodo<-1254 
Arodor-1260 
ABenlc 
Barium 
Benzene 
Benzoic Add 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)lluononthene 

Benzo(k)ftuorantllene 

Beryllium 

bls(2-Ethylhe><yl)phthalote 
Butylbenzylphthalete 
Cadmium 
Chlorobenzene 

Chloroform 
Chromlum3+ 
Chrysene 
cis-1 ,2-0ichtoroechene 
COboft 

Copper 
Cyanide ~otal) 
Oibenzofuran 
Ofbenzo(a,h)anthracene 
Oietl1ylphthalate 
Oimethylphthalote 
DHI-butylphthalote 

O..f'H)dylphthalate 
Ethyl Bonzene 
Fluonlnthene 

Fluo<ene 
looeno(1,2.~e 

Iron 
lsophorone 

Load 
Manganese 
MeR:ury 
Methylene Chlol1de 

m.P.xYiene 

1.9E-009 

2.9E-005 
1.3E-005 
UE-0011 
3.8E-008 
2.4E-0011 

Q.2E-008 
5.4E-007 
1.5E-007 
1.5E-008 

3.2E-012 

6.1E-OIO 

1.0E-007 

3.1E-008 

1.6E-007 

1.1E-009 

3.6E-004 
1.6E-004 
6.3E-005 
4.6E-005 
3.1E-005 

1.1E·006 
7.6E-008 
1.6E-008 
1.6E-007 

4.1E-011 

1.8E-008 

1.4E-006 

3.6E-007 

2.2E-006 

2.3E-008 

( 

3.9E-004 
1.7E-004 
6.7E-005 
S.OE-005 
3.3E-005 

1.2E-OOII 
8.2E-008 
2.0E-OOII 
2.0E-007 

6.6E-005 

1.9E-008 

1.5E-0011 

4.1E-007 

2.4E-008 

2.4E-008 

2-Butanone liver 
2·Hexanone CNS 
2-Methytnaphlhatene Gllrad 
2-Mathylphenol liver 
2,4-0tmethylphenof generalized 
2.4-0initrololuene CNS 
2,4,5-Tr1chtorophenot kidney 
4-Methyl-2-pentanone liver 
-4-Methylphenol respiratory 
4-NHrophenol CNS 
-4.-4'-000 liver 
Acenaphthene eyes 
Acetone 
Aluminum 
Ardtvacene 

Antimony 
Aroclor-1242 
Aroc:lor-12.C8 
Arod0<-1254 
Arodor-1260 
Arsenic 
Barium 
Benzene 
Benzotc:Add 
Benzo(a)anthraceoe 
Benzo(a)pyrene 
Benzo(b)lluorontllene 

Bonzo(k)ftuoranthene 
BeryiHum 
bis{2-E1hylhe><yl)phthalale 
Butylbenzylphlhalale 
Codmlum 

ChJorobenzene 
Chloroform 
Chrormum 3+ 

Chrysene 
cis-1,2-0k:hlomethene 
Coboft 

Copper 
Cyanide ~otaQ 
Otbenzoturan 
DlbenzO{a,h)anthracene 
Dletllylphthalote 
Dlmethylphthalote 
01-n-butylphthalate 
Oi-n-oc:tylphtholate 
Etllyl Benzene 

FIUOI'Intheno 
Au<nne 
lnden0(1,2,3-cd)pynono 
Iron 
lsophorone 

Lead 

Manganese 
MeR:ury 
Methylene Chloride 
mn........, 

fetotoxic 
circulatory 

Gltrad 
skin 
liver 
liver 

liver 
circulatory 
clrculatoty 

blood disorders 
Gl tract 

kidney 
liver 

mammary 
kidney 
liver 

drculatory 
liver 
liver 

drculatory 
heart 
liver 

liver 
dec growth rate 

low body wt 

Gltract 
liver 

liver 
kidney 

sl<ofetol 

kidney 
CNS 

kidney 
low body wt 

Uver 
retotoxrc 

t.5E-005 
6.1E-001 
4.6E-005 
5.2E-002 
2.1E-003 
1.5E-002 
2.1E-003 
6.3E-006 
3.7E+OOO 
2.2E-002 
4.1E-005 

5.6E-005 
1.7E+OOO 
6.8E-002 
2.0E·005 
UtE+OOO 

1.1E+001 

S.OE-001 
4.5E-001 
2.5E+OOO 
2.6E-004 

3.7E-003 
2.2E+OOO 

1.6E-003 
8.3E+OOO 
2.5E-001 
4.9E-008 
1.2E-002 

1.1E-005 
1.2E-002 
7.1E-001 
1.6E-002 
7.9E-004 

3.1E-005 
7.9E-008 
1.2E-002 
8.3E-003 
1.1E+OOO 

7.5E-004 
12E-004 

1.1E+OOO 
6.6E-002 

3.6E-001 

2.2E-004 
2.9E-004 

1.6E-004 
1.0E+001 

5.6E-004 
6.2E-00t 
2.5E-002 
1.6E-001 
3 6E-002 
1.2E-004 
-4.5E+001 
4.0E-001 
4.9E-004 

7.0E-004 
2.6E+001 
1.1E+OOO 
2.4E-004 
2.3E+003 

1.5E+002 

6.4E+OOO 
5.-4E+OOO 
3.3E+001 
3.4E-003 

.c .CE+OOO 
2.6E+001 
2.0E-002 
.C.OE+003 

9.6E+OOO 
6.2E-005 
3.7E+001 

1.3E-004 
1.5E-001 
1.4E+001 
3.9E-001 
9.5E-003 

3.7E-004 
9.5E-005 
1.5E-001 
1.1E-001 
1.5E+001 
9.0E-003 
1.5E-003 

1.4E+001 
1.1E+OOO 

4.6E+OOO 

4.9E-003 
4.0E-003 

( 

2.0E·004 
1.1E+001 

6.3E-004 
6.7E-001 
VE-002 
2.0E-00t 
3.6E-002 
1.3E-004 
4.0E+001 
4.2E-001 
5 3E-004 

7.6E-004 
2.7E+001 
1.2E+OOO 

2.6E-004 
2.3E+003 

1.6E+002 

e.9E+OOO 
S.9E+OOO 
3.5E+001 
3.7E-003 

.(.SE+OOO 
2.9E+001 
2.1E-002 
4.0E+003 
9.8E+OOO 
6.7E-005 
3.7E+001 

1.4E-004 
1.6E-001 
1.5E+001 

4.1E·001 
t.OE-002 

4.0E-004 
1.0E-004 
1.6E-001 
1.2E-00t 
1.6E+001 
9.6E-003 
1.6E-OOJ 

1.5E+001 
1.2E+OOO 

4.9E+OOO 

S.1E-003 
4.2E-003 

I 

!' 
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NaPhthalene 

Nicllel 

N-Nitrosod•phenylflmlne 
ortho-xylene 

Pentad"llorophenol 

Phenol 

Pyrone 
Selenium 

Silver 

Styrene 

Tetrachloroethane 

Thai/rum 
Toluene 

Tlic:hloroethene 

Vanadium 
Xylenes (totar) 

Zlft<: 

1 OE-007 

1.3E-004 

1.1E-005 

Air 
~~--~-----~~~~·~l)t-~2=.0~E~-00ol~~ 

Area 3, Soil (0' to 10') 1 ,1-0ichloroethane 

1,1 ,1-Tr1chloroethane 

1, 1,2-Trichloroethane 
f .2-Dichlorobenzene 

1,2-Dichloroethane 

1 .2-Dichloroethene (total) 

1.2-0ichloropropane 
1 ,4-Dtchlorobenzene 
2-Sutanone 
2-Hexanone 

2-Methytnaphthalene 

2-Methylphenol 

2.4-0imethylphen~ 

2,4-Dinltrototuenl!ll 

2,4,5-Triehtorophen~ 

4-Methyt-2-pentanone 

4-Melhylphenol 
4-Nitrophenol 

4.4'-000 
Acenaphthene 

Acetone 

Anthracene 

Antimony 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroctor-1260 

Arsenic 

Barium 

Benzene 
Benzoic Add 

Benzo(a)anthl'lleene 
Benzo(a)pyrene 
Senzo(b)ftuol'llnthene 

Benzo(g,h,l)pe~e 

Benzo(l<)fluorantllene 
Beryllium 

bis(2-E1hythexyl)phlhall1e 

8U1ylbenzylph1Nola1e 
Cadmium 

carbon Disulfide 
Chlorobenzene 
Chtoroethane 

Chlorolonn 

Table 6-3-6 
Summary of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Sile 

T~ 

1.2e-ooe 

1.5E-003 

14E-~ 

3 09E-011 

4.SOE-008 

3.46E-010 

5.02E-007 

2.29E-007 

B.lJE-008 

8.57E-008 
1.02E-007 

3.82E-008 

4.78E-009 

7.02E-ooll 
1.13E-007 

9.89E-008 

2.38E~10 

I Non-Carcinogenic Haza<U Quotient 

G;:~~~~mge:n:=c lnhalati~":J ... Dermal J 

1.3E-D06 

1.8E-003 

1.5E-00ol 

Naphthalene 

Nidl:el 

N-Nitrosodiphenytamlne 

ortho-xylene 

Pentachlorophenol 

Phenol 

Pynme 
Selenium 

Silver 

Styrene 

Tetrachloroethane 

Thallium 

Toluene 

Trichloroethene 
Vanadium 

Xylenes (totar) 

Zinc 

+-~-2~.e=e~:oo=··~3 __ 11~~~------~ 
1, 1·0ichtoroethane 

3.1E-011 

4.5E-008 

3 SE-010 

S.OE-007 
2.3E-007 

B.lE-008 

B.BE-008 

1 OE-007 

3.8E-D06 

4.8E-009 

7.0E-009 

1.1E-007 

9.9E-006 

2.4E~10 

1, 1,1-Trictlloroethane 

t, 1.2-Trichloroethane 

1,2-0ichlorobenzene 

1.2·0~1oroethane 

1,2-0ichloroethene (tolar) 

1,2-0idlloropropane 

1,4-0ichkH'obenzent~ 

2-Buta:none 
2-Hexanone 

2-Methylnaphthalene 

2-Methylphen~ 

2,4-0imethylphenol 

2.4-Dinltrotofuene 
2,4,5-Trichlorophenol 

4-Methyt-2-pentanone 

4-Me1hylphenol 
4-Nttrophenol 

4,4'-000 

Acenaphthene 

Acetone 

Anthracene 

Antimony 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Arodor-1260 

Arsenic 

Barium 

Benzene 
Benzoic Acid 
BenzO(a)anthracene 

Bonzo( a)~• 
Benzo(b)ftuoranthene 

Benzo(g,h,l)perylene 

Benzo(l<)flUOBnlhene 
8efylllum 
bis(2-Eihylhexyl)ph1hBII1e 

8Uiylbenzylphlhall1e 

Cadmium 

Cat!>on DI><Jifide 
c--.zene 
Cl\loroethane 
Chloroform 
Chromium 3+ 

I circulatOfY 1.7E-001 2.DE+OOO 

low body wt 4.8E·002 1.2£+001 

fetotoxic 

liver 

liver 

liver 

liver 
skin 

liver 

liver 

liver 
liver 

circulatory 
fetotoxlc 

thyroid 

kidney 

liver 

liver 
low boay weight 

circulatory 

liver 

CNS 

CNS 

CNS 

resptratory 

retotoxlc 

blood dl50rders 

respira1ory 

liver 

retotoldc 

liver 

1.8E-004 

2.8E-003 

7.0E-003 
6.9E-004 

1.5E-001 

3 1E-001 

7.6E-003 

2.3E+001 

UE-001 
3.2E+OOO 

1.6E+001 

3.3E-002 
2.5E-001 

2.8E-001 
. -- a·,-E+oot 

-·-------
1.09E-003 
2.40E-001 

4.24E-004 

3.30E-002 

2.82E-002 

a.41E-ooe 

3.03E-002 

3.15E-002 

1.18E+OOO 

4.10€+000 

8.8SE+OOO 

1.37E-002 

1.23E-009 

8.78E-001 

3.39E~10 

3.18E-003 

2 2E-003 

3.2E-002 

B.SE-002 

8.3E-003 
1.9E+OOO 

1.8E+001 

9.2E~02 

2.7E+002 

1 3E+OOO 

3.9E+001 

1.9E+002 

4.DE-001 
3 3E+OOO 

1.0E+-001 
-=, ·3E+ori3 

·-·-----

Total 

~xposure 

2 2E+OOO 

1.2E+001 

2.4E-003 

HE-002 

9.2E-002 
9.DE-003 

2.0E+DOO 

1.8E+001 

1.0E-001 

3.0E+002 

l 4E+OOO 

4.2E+001 

2 1E+002 

4.4E-001 

3.8E+OOO 

1.1E+001 ---- -
7.3E+003 --------
1.1E-003 
2.4E·001 

4.2E-004 
3 3E-002 

2 BE-002 
6.4E-ooe 

3.0E-002 
3.2E-002 

1.2E+OOO 

4 1E+OOO 

6.9E+OOO 

1.4E-002 

1.2E-009 
8.8E-001 

34E~10 

3.2E-003 

Chromium 3+ 

Chromium&+ ==~=~==~~~~==~~==~==~~~~~C~hromW~~m~e~·==========~ 2.10E-005 2. IE-005 f8$!llnltOfy ----------



L: I 

l 
Exposure 

Medium 

.,1 ~- ~----~ -~ 
Point 

_ _[ ___ ~~ 
Chrysene 

ds-1,2·0ichloroet.hene 
Cobah 

Copper 

Cyanide (total} 

Dibenzofuran 

Oibenzo(a,h)anthracene 
Otethylphthalate 

Dimethytphthalate 

Di-n-butylphthalale 

Di-n-odylphthalale 

Ethyl Benzene 
Fluoranthene 
Fluorene 
Heplachtor 

Heplachtor epoxtde 
lndeno(1,2.3-<:d)pyrene 
lsophorone 

load 
Manganese 
Mercury 

-hylane Chloride 
m,JHcytene 
Naphthalene 
Nickel 

N-Nftrosodlphenylamine 
ortho-xylane 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pytene 
sektnium 

Silver 
Styrene 
Tetrachloroethene 

Thai Hum 

Toluene 
Trichtoroothene 
Vanadium 

VInyl Chtor1de 
Xylanes ~otaQ 
Zinc 

Table 6-3-6 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

_ -~~isfiOrl_J--~~,~nhc-a-cla-,~~~·'_CI_."_og,•_•lc_R":-nn-ac-1 --·~-~--~.-=~-,•~][ _ ,.:~
1

f--T-a-=rapc-:,-~0-.~-•• -__ -

1
r 

Chrysene 

8.68E-ll11 

8.38E-011 

4.38E-009 

5.78E-007 

8.55E-006 

3.18E-012 

8.7E-011 
8.4E-OII 

._.E-009 

5 8E-007 

S.SE-006 

3.2E-012 

ds-1,2·Dichloroethene 

Coban 

Copper 

Cyankte (total) 

Oibenzofuran 
Oibenzo(a,h)anthracene 

Dlelhylphthalale 

Oimethylphthalate 

Di-n-butylphthalale 
01-n-odylphthalale 

Ethyl Benzene 
Fluoranthene 

Fluorene 
Heptachlor 

Heptachlor epoxtde 
lncleno(1 ,2,l-cd)pyrene 

lsophorone 

Lead 

Manganese 
Mercury 
Methylene Chloride 

m,J:Hcylene 
Naphthatene 
Nickel 

N-N"roscdlphenylamlne 
ortho-xytena 

Pentachloropllenol 

Phenanthrene 

Phenol 

Pyrone 

Selenium 

Silver 
Styrene 

Telrachloroethene 
ThaiHum 

Toluene 

Trielllo<Oethene 
Vanadium 

VlnyiChtor'ocle 
Xylanes ~otaQ 
Zinc 

respiratory 

respiratory 

CNS 
respiratory 

dfUJiatocy 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

_,...,..., ... ~~ .. li 
lngestton -Inha-la-tio-n --~--=De-nn-.~, -~--- Total I 

Ex~;;~!~_j 

7.33E-002 7.3E-002 

S.38E+OOO 5.4E+OOO 
3.87E-002 3 7E-002 
2.88E-00o4 2.9E-00ol 

5.60E-001 5.6E-001 

1.32E-002 1.3E-002 
1.93E-001 1.9E-OOI 

4.71E-001 4.7E-OOI 

~~c~-~~ .. ·~===_jJ========~ftcot~an!"======ok=;T~~~:~~il:S~Isk~A~cross=~Su"ibsuE'rf"'ace~i'iSo';;il;=l l~~~1~~·~i~g:~~~~f~=~oi]l ~ --~~J!f~ot.,a"cl)"=~====='====~~~z:l'i§§¥;;~~;;;;;~~;;;;c=ir=4~~i==l 
Total Risk Aaoss AU Media and An Exposure Routes [l, Reserved I 

2.0E+001" -.. ·2 OE+Q01-
Total Hazard Index Across Subsurface Soli 7.4E+003 

Total Kidney HI: [ 4.1E+003 J 
Total Skin HI· 2.3E+003 I 

Total Thyroid HI: 1.1E+001 J 
Total Liver HI: I s.oE+oo2 

Tolal Cln:olatory Syslem HI I 1.1E+001 

Total CNS HI: I 1.8E+OOO I 
Total Fetotoxic HI: c::::l~ 
Totai Gl Trad HI: c:: &.SE-001 I 

Total Respiratory HI: I 5.9E+OOO I 
Total Eyes HI: I 7.ilE-OOo4 I 

Total Reproductlve HI: [ O.OE+OOO I 
Total Mommary HI: I 2.1E-002 I 

Total Adrenal HI: L__().OE+OOO .I 
Total Heart HI: I 1.8E-001 l 

Tatar Sketetal System HI: I 1.8E-003 I 
Total Thyroid HI: [~_t.1E+001 _I 

Total Blood Dlsonlers HI· [-~ 4.2E+001 -] 

( ( 

~ 



ScenarK! T1metrame Current 

Receptor Populabon Trnpasser 

R~epf~ A\)1! Adolescent 

Exposure 

Point 

-1 Area 3, Surfaee Soil (0' to 2') 

Chemical 

1. 1-0ichtoroethane -

1.1.1-Trichloroethane 

1.2-0ichforobenzene 
1,2-Dichloroethene (total) 

1,2-Dichloropropane 
2-Methytnaphthalene 

2·Me1hylphenol 
2,4-Dimethylpllenol 
2.4,5-Trichlorophenol 

4-Me1hylp11enol 
4.4'-000 

Acenaphthene 

Acetone 

Aluminum 

Anthracene 

Antimony 

Aroclo<-1242 
Aroclo<-1248 
Aroctor-125-4 

Arsenic 

Barium 

Benzene 

BenzO(a)anthracene 

Benzo(b)ftuonlnthene 

Benzo(k)ftuoranthene 

Beryllium 

bls(2-Eihythexyl)p11thalate 
BulylbonzylpiOhalate 
Cadmium 

Chlorobenzene 

Chloroform 

Chromium 3+ 
Chrysene 

Cobatt 
Copper 

Cyanide (1otal) 

Dibenzofuran 

Oie1hylplrthalale 
Oimethylphthalate 

Oi-n-bu1ylplrthalate 
Oi-n-od:ytptrthalate 

Ethyl Benzene 

Fluoranthene 

Fluorene 

Hepladlklf 
Heplod!lor epoxide 
Iron 

lsophorone 

Lead 
Manganese 
Mercuty 
Me<hylene Chloride 
Naphtha~ne 

N;Qel 

N-Nitrosodiphenylatrnne 

Ponl-onol 
Phenol 
Pyrone 
Setenlum 

stynone 
Tetrachforoethene 

To4uene 

T rldlloroetl1ene 

l'===~====~==~====~~~,~==~=========='~va~n~adl~·~~==~~ 

r 
I 

Table 6-3-7 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

~ J I lnhalalion I De""•' E.::~~ : ~.::~~~.n---.--- Ingestion ~haiaiion r·~-o-.nn-a!-
-l---=--- 1 ~---~~~~~~~~~~i~~:~~~~~~-~c,~~~=;~~~2~~~~:n=.~==~~~-o=re~~~:¥~~~~==~~~~;~~~~oo~~c=-~~==~~:=:~~-~~1~t:~~~~~:~~=-~=-

Carcinogenic RiSk. Chemical Non-Carcmogemc Hazard Quotient 

Total 

Exposure 

2.0Ec00s 
1.0E-OOS 
1 SE-004 
1.9E-002 

15E-oo9 

3.6E-oo6 
2.3E-ooe 
1.9E·006 
UIE-ooe 

3.9E-009 
HE-oo8 
1.3E·008 
1.3E...Q09 

2 5E-007 

2.6E.012 

o4.0E-010 

UE-008 
1.8E-oo8 

1.8E-oo9 

8.JE.011 

7.8E-()()9 

5.5E-007 

4.8E-oo8 

l 1 ,2-0td'llorobenzene CNS J.JE-006 1.5E-00-4 

1,2-0ichloroeth~ne (total) kidney 4.3E-004 1.9E-002 

2 4E-009 2.5E-009 1.2-Dichloropropane Gl trad 

6.7E-008 

1.6E-00o4 

1-0E-()()( 

~-2E-005 

9.0E-005 

1.9E-007 
3.3E-006 
5 8E-007 
5.8E.008 

UE-005 

1.2E-010 

-4 JE-008 

HE-007 
7.1E-007 

7.1E-008 

5.1E-009 

3.3E-007 

HE-005 

2.1E-008 

8.8E-008 

1.6E-()()( 
1.0E-()()( 
9.4E-005 
9.2E-005 

2.0E-007 
3.3E-006 
6 OE-007 
8.0E·008 

UE-005 

1.2E.010 

7.5E-007 
7.3E·007 

7.2E·OOII 

5.1E-oo9 

UE.007 

2.5E·005 

2.1E-008 

2-Methytnaphthalene Gltrad 4.JE-004 1.9E-002 1 9E-002 
2.1E·OOl 
5 6E-003 
4.8E-005 

3 2E-002 

2-Methyfphenol fiver 4.8E-005 2 IE-003 

2.4-0imethylphenol generalized 1.2E-004 S.5E-OOJ 

2,4,5-Trichlorophenol kidney 8.6E-007 4 7E-OOS 

4-Methytphenol respiratory 4.7E-004 3.2E-002 

4,4'-000 
Acenaphthene 

Acetone 

Aluminum 

Anthracene 

Antimony 

Aroclor-12-42 

Arodor-12-48 

Arodor-125-4 

Arsenic 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(b)ftuoranthene 
Benzo(k)fluoranthene 

Beryllium 

biS(2-Eihylhexyl)pl11halale 
Butytbenzylphthalate 

Cadmium 

Chtorobenzene 

Chloroform 

Chromium 3+ 
Chrysene 

Cobatt 

Copper 
Cyankje (total) 

Dibenzofuran 

Oiethylphlhalate 
Oimethylplrthalate 
01-n-butylphthalate 
D._n-odylphlhalate 

Ethyl Benzene 

Fluoranlhene 

Fluorene 

Heptachlor 

Hepladlklf opoxlde 
lrl)n 

lsophorone 
Lead 
Manganese 
Mercury 

Methylene Chloride 
Naphtha~ 

Nlr:ltel 
N-Nitrosodlphenyfamlne 

liver 
eyes 

fetotoxlc 

circulatory 

Gltrad 

sl<ln 
liver 

liver 

liver 

clrculat<MY 

blOOd disorder.. 

kidney 

liver 

mammary 

kidney 

liver 
circulatory 

liver 

liver 

heart 
liver 

liver 

dec growth rate 

low body wt 
Gllrad 

liver 

liver 

kklney 

skeletal 

liver 

liver 

kidney 

CNS 

kN:'ney 

low bOdy wt 

liver 

circulatory 

low body wt 

Pentactdorophenol liver 

Phenol liver 

PymM Nver 

Setenium liver 

3 OE-006 
8 8E-007 
UE.003 
UE-006 
8 8E-002 

5-SE-001 
5.2E-002 
1.8E-002 

HE.004 

3 8E-o04 
1.1E-002 
OE-005 
8.1E.002 
1.8E-()()( 
5.1E.007 
4.4E.004 

UE-004 
1.5E.002 
1.2E-003 
5 5E-005 
9.5E-008 
7.1E-008 
7.8E-005 
JlE-005 
7.1E.004 
OE-005 
7 7E-008 
8.9E-005 
I 8E.Q03 
2.1E-002 
1.0E-o04 

3.9E-002 

1.7E-006 

7.1E-o04 
1.3E-003 

2.5E.Q05 

5.4E-008 
3.9E-005 
1.7E-003 

TrichlorOethene ltver 8.5E-003 -

1.3E-()()( 

3.7E-OOS 

2 1E-001 
<C.9E-005 
3.8E+002 

2 8E+001 

2.4E+OOO 

7.8E-001 
2.6E-002 

1.7E+OOO 

UE-001 
1.9E-003 

1 .4E+002 

2.2E-002 
2.3E-005 
4.8E+OOO 

2 1E-002 

1.1E+OOO 

1.1E-001 

2.4E-003 
42E-006 
3 1E-006 
3.5E-003 
1 5E-003 
HE-002 
1 9E-003 
HE-()()( 

3.9E-003 
7.2E-002 
HE-001 
4.5E-003 

1.7E+OOO 

1.4E-004 

3.1E-002 
1.2E+OOO 

UE-()0( 
3 8E-005 
2.2E-001 
5.0£-005 
3 8E+002 

2.8E+001 

2 4E+OOO 

8 OE-001 

2.7E-002 

1.7E•OOO 

UE-001 
1.9E-003 

1.4E+002 

2.2E-002 
HE-005 
4.8E+OOO 

2.2E-002 

1.1E+OOO 
11E-001 

2.5E-003 
4 JE-006 

3.2E-008 
3.5E-003 
1 5E.003 
3 5E·002 
1.9E-003 

3.5E-o04 
4.0E-003 
7.4E-002 
9.7E-001 
4.6E.003 

1.8E+OOO 

UE-()0( 
3.2E-002 
1.2E+OOO 

1.1 E-003 1 1 E-003 
2.4E-o04 HE-o04 
1.7E-003 1.7E-003 

7.7E.002 7.9E-002 
2.6E-003 2.6E-003 
5.8E-001 5 7E-001 
7.1E-002 1 JE-002 

J.SE-001 3.9E-001 
r:-hene = !EE L= 

~~='=~=~ ==h=~~=~o=!L~V~anad~lurn~~~~~==chc=!cl~rcu~lat~o~~=--'===----1 _9E_·00_2~=----~~ UE.OO•J<2 =d.c~8~-~5Ee;'·OO~ 



Table 6-3-7 

E!:r:==~ ~r~ 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

AdoM!scenl 

Ftle Area3RME wk"' \ n sum cTa3RME 
~-- --- __ ic_ 

Medium -Ex~su~e~i,hom~l 
~----

1 
Carcinogenic R1sk Exposure 

Medium 

Poml - L --- --
--~~~-- - -- --- ---· 

~~-'no~•"_'•_" ___ [_ tnnllllatlon 1- Dennal _ Ex::;re_ 

---:---cc--c~~~if--~-i.c-,enc-esc-c-~
01

~
8

Q~~-(T•,) _i 1E_:O()S~:- -1- 4oE-00<--
AIR Areal, Surtace Soil (0' to 2') 1,1-Dichloroethane r 

1,1,1-Trichloroethane 

1.1 .2-Trichtoroethane 
1.1.2.2-Tetrachloroethane 
1 .2-0ichlorobenz .... 
1.2-[l;chloroelllane 

1.2-[l;chloroelhene ~OiaQ 
1.2-[l;chloropfllplne 

1 ,2,o4-Tt1cttlombenzene 
1.4-0ichlof'Obenzene 
2-Butanone 
2-Hexanone 
2-Methytnaphthalene 

2-Mothytphenot 

2,4-0imeth~ 

2,4,$-Trichlonlphenol 

2,S.Dinltrotoluene 

3,3'-!liehlonlbonzidine 

4-Mothyt-2-pento"""" 
4-Mothytphenot 
4,4'-000 

4,4'-DDE 
4,4'-DDT 

Acenaphthene 
Acenaphthytane 
Acetone 

Aldrin 

alpha-BHC 

Anthracene 

Antimony 
Arodof-1242 
Arodof-12<8 
Arodof-1254 

Arodof-1260 

Anenic 

Barium 
Benzene 

Benzoic:; Add 
Benzo(o)onthrocene 
Benzo(a)pyrene 
Benzo(b)ftUOfWllllene 

Benzo(g.h,Qpolylene 
Benzo(k,_ 

Benzyl Alcohol 
llef';llium 
bola-IIHC 

bb(l!-c-..yt)
bb(l!-Eihyt~o 

Butytbenzylplllho 
Cadmium c..- Oisullldo 
c-..no 
Chlorofonn 
Chrornlum3+ 

Chromium&+ 

ctvysono 

do-1.2-Dicll
~ 

c_.. 

7.44E-013 
6.31E-011 

UBE-008 

2.4SE-010 I 

H9E-014 

1.21E-011 
2.4SE-013 

2.1SE-011 
2.40E-011 

2 48E-011 

8.14E-011 
4.16E-010 

2.44E-008 

S.S3E-013 

1.20E-011 

1.33E-013 
UaE-007 

S.S9E-012 

a.ME-010 

3.1141E-008 

7.7SE-009 

7.-fE-013 

B.3E-01 1 

1.2E-ootl 

2.4E-010 

S.OE-014 

1.2E-011 

HE-013 

2. 1E-011 
2.4E-011 
2.SE-011 

8.1E-011 
4.2E-010 

HE-008 

S.SE-013 

1.2E-011 
1.3E-013 

1.2E-007 
S.9E-012 

UE-010 

3.7E-ootl 

7.8E-009 

---1 

L -~·-m-ica-I~~~~---'T.a_;;:an 
X )'lanes (total) fetotoxic 

Zinc 

1,1-0k:htoroet:hane 

1,1,1-Trichloroethane 

1,1 ,2-Trtchloroothono 

1, 1.2.2-Tetrachloroethane 

1,2·0k:Norobenzene 
1 ,2-0k:hloroelhane 

1,2·Dicl1,_hone ~otal) 
1.2-Dictlloropmpone 
1 ,2,4-Triehlorobenzene 

1.4-0ichlorobenzene 
2·Butanone 
2-Hexanone 
2-Methytnaphthalene 

2-Mothytphenol 

2,4-Dimolhytphonol 

2,4,5-Trichlorophenol 

2,6-Dtnitrotoluene 
3,3'-Dichtorobenz1dine 

4-Mothyl-2-pontanone 
4-Mothytphenol 

4,4'-000 

4.•·-DDE 

•.•·-oor 
Acenaphthene 

Acenaphlhytane 
Acetone 

Aldrin 
lllph•BHC 
Anthracene 
Antimony 

Arodor-12•2 

--12<8 
Aloclor-1254 

Aloclor-12e0 

Arsenic 
Barium 
Sanzone 
BenzotcAc::id 
Banzo(a)onthrocono 
Benzo(a)pyrono 

Banzo(b)ftUOillnthone 

Banzo(g.h.~polylene 

Benzo(ll)ftuoranlhone 

Benzyl Alcohol 
8lfylllum 

bola-IIHC 
bb(l!-c-..yt}
bb(l!-Eihylhoxyl)phlhalalo 

~ylphthalal· 
CUMJm 
Car1>on Oisulllde 
c-.one 
Chlorofonn 
Chromium 3+ 
Chromium&+ 

Chlysono 
cis-1,2-0idllon>olheno 

COOd 
c_.. 
Cyanide OOiaO 

thyroid 

kklney 

liver 
liver 

liver 

Jowbody-Johl 
drculatory 

liver 
liver 
CNS 
CNS 

CNS 

liver 

rospil8lory 

fetotoxic 

blooddisorners 

Nver 

--

Non-Carcinogenic Hazard Quotient 

l~::=l ___ _:hala!iOO 

1.4E-004 

2.6E-002 
9.SE-001 

2.92E-OOS 
1.S8E-OOS 

8 41E-O<M 

1.11E..003 

L42E-003 
6.33E-006 

S.BJE-007 
2 4SE-009 
2.39E-002 

1.98E-O<M 

1.9eE-O<M 
S.9SE-003 

3.00E-008 

1.20E-010 
2.1141E-003 
6.31E-002 

Oennal 

7.1E-003 

3.8E+OOO 
· ·s· 7E~Oo2 

Cyanide OOiaQ 
Dibenzofuran "'======"===--====='====="""Dillenz~-~~ofu<ln"""~====='=-- ~====~==~ 

( ( ( 

~II 
II 

Total j 
_f;X~!"~~-~-~ 
7 JE-003 

3 SE+OOO 
5 7E+002 

2 9E-OOS 

1.6E-005 

8.4E-004 
1.1E-003 

1 4E-003 

6.3E-00ll 

S.BE-007 
2.5E-009 
2.4E-002 

2 OE-004 

2.0E-004 

5.9E-003 

3.0E-008 

1.2E-010 
2.9E-003 
6.3E-002 

~ 
I. ,, 



Scenario r.O,eflam~e c'Cu~"e:Ont;=== 
R«epfor Populabon T JnpiJUeJ 

R«e or_Ag~ Adolneent 

Methylene Chloride 
m,p..xytene 

Naphthalene 

Nicket 
N-NHrosodlphenylamlne 
ortho-xylene 

Pentaddoropheno& 
Phenanthrene 

Phenol 

Pyrene 

Selenium 

Silver 
Styrene 
T etrachloroelhene 
Thalltum 

Toluene 

TriChloroethane 

Vanadium 

Vinyl Chloride 

Xytenes ~otaQ 
Zinc 

otal 

( 

Table 6-3-7 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemicaf Services Site 

3.50E-013 3.5E-013 
3 38E-013 3.4E-013 

9.5eE-016 9.6E·016 
1.25E-013 1.3E-013 

201E-009 2.0E-009 

1 31E-007 1.3E-007 

1.10E-007 UE-007 

respiratory 

liver 
kidney 

respiratory 

CNS 
respiratory 

circulatory 
respjra1ory 

6.15E-004 

1.19E-003 

1.31E-006 

1.70E-OOS 

1.17E-002 

8 1E-004 

1 2E-003 

1.3E-006 
1 7E-005 

I 
1.2E·002 

i II 

CNS 5 31£-0051 5.3E-005 

_;_ I ~ I ::::~ . :::: 1 

~ ~ _l_~ I .. ,~. . ·"~·-1 ==='"=~==~ Total Hazard' Index Across Surface SofflL ~.]~+002 ] 

Total Kidney HI· 

Total Skin HI: 

Total Thyroid HI 

Total Uver HI: 
Total Circulatory System HI. 

TotaiCNS Hi 

Total Fetotoxic Hi: 

TotaiGI Tract HI 

Tofal RespiratotY HI: 
Total Eyes Hi: 

Total Reproductive HI· 

Total Mammary Hi: 

Total Adrenal HI: 

TOiaJHeartHI: 
Total Sketetal System HI 

Total Thyroid HI: 

Total Blood Disorders HI 

~002:::1 
I __ 3.8E+002 . J 
~~ 
I 3.6E•oo1 I 
L]M.!QQL::::l 
r===!~ 
LI.SE:003 J 
C-1.9E-oo2 J 
I 34E-oo2- ] 
LTI~ 
[ O.OE+OOO I 
I ut-oo3 l 
[-- O.OE+OOO _j 
l ___ u;~ 
l 3se:oor=J 
[_H~~ 
C-33E-ooL::J 



ll.

"'"".;o Tmo .. ....; c ....... 
ReceptOr PQPl.(ation Trespaaer 

~~eptor A.ge - ~~ 

File: Area3CT.wko4 \ TI_s_!lm_c~a,JCT 

I_ 
Medium Ezposure 

Medium 

""""""'" ~- -r--- -- chemical 

Point J. 
i_ 

Alee 3. Surface Soil (0' to 2') -l1 ,1-0ichloroethane 

1

1.1.1-TrichiO<oelhane 
1,2-0k:hlofobenzene 

1,2-Dichlora.thene (total) 
1,2-0ichloropropane 
2-Methylnaphthalene 2---2,o4-0imethytphenol 
2,4,S-TrichiO<ophenol 
4-Methylphenol 
4,4'-000 
Acenaphthene 

Acelone 
Aluminum 
Anthracene 

Anllmony 
Aroclor-1242 

Arodof-1248 

Aroctor -125-4 
Afsenic 

Barium 
Benzene 
Benzo(a)anthracene 

Benzo(b)ftUO<onlhene 
Benzo(ll:)ftuorantttene 
Be<yllum 
bis(2-Eihylhellyl)phlhalate 

Butylbonzylphlhalote 

Codmium 
Chktrobenzene 

Chtorofonn 
Chromium 3+ 

Chrysene 
C-1 
COfJI'Or 
Cyanide(lotBQ 
DibenZofuran 

Oielhylphlhalota 

Olmelhylphlhalale 

Ol-n-butylphlhotate 
OkHJdylphlhalota 

Ethyt Benzene 

Fluoranthene 
Fluorene 

-clllo< Hepblchlor epolide 
Iron 

Lead 

Manganese 
Mercury 
Methylene Chloride 
Naphlhalono 

Nicl<el 
N-NIIrosodlphenyl"*'" 
Pontochlorophenol 

Phenol 
Pyrene 
Selolium 
styrene 
Tetrllchboelhet-
Toluene 
Trlchloroolhone 

1.2E-1l12 

3.4E-tl11 

7JIE-008 
5.1E-008 

4.1E-008 
4.3E-008 

8.7E-1l11 
1.6E-009 

2.VE-1l10 
2.9E-1l11 

5.7E-009 

5.7E-1l14 

UE-1112 

3.7E-1l10 
3.6E-1l10 

3.8E-1l11 

UE-1112 

1.7E-1l10 

1.2E-008 

1.0E-009 

Table 6-3-8 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

ca-ra-·n_oo~•nlc_R~""-~~-~~ 11 ChenliCOI 

I -Inhalation J Dermal _Ex::~~re J . _ .. ··- __ _ 

1.7E-1l11 

4.9E-1l10 

UE-006 
7.3E-007 
8.7E-007 
e.SE-007 

1.4E-009 
2.4E-008 
4.2E-009 

4.2E-1l10 

8.1E-008 

UE-1113 

3 1E-010 

5.4E-009 
52E-009 

5.1E-1l10 

3.7E-1l11 

24E-009 

UE-007 

1.5E-008 

1.9E--011 

52E-1l10 

1.2E-006 
7.8E-007 
7.1E-007 

7.0E-007 

1.5E-009 
2.5E-008 
4.5E-009 
4.5E-1l10 

e.7E-OOS 

8.2E-1l13 

3.2E-1l10 

5.7E-009 
S.SE-009 

S.SE-1110 

3.8E-1l11 

2.6E-009 

1.VE-007 

1.6E-008 

t 1: 1-Dichioroethiln8-
1 ,1.1-Trichloroethane 
1 2-Dk:hlorobenzene 
1,2-0ichloroethene (tolar) 
t .2-0ichloropropane 
2-Methylnaphthatene 

2 ..... )<ph<tnol 
2,4-0imethylphenol 

2,4,S-Trichloropnenot 
4-Methytphenol 

4,4'-000 
Acenaphthene 

Acetone 

AlulN'lum 
Anthracene 
Anllmony 
Aroclor-1242 

Aroclor-1248 

Atodor-1254 

AIMnic 
Barium 

Benzene 
Benzo(a)anthracene 
Benzo(b)ftuor~~nthene 

Benzo(k)ftUOI'IInthene 
Baryllium 

bis(2-Eihylhexyl)phlhalote 

Butylbonzylphlholota 

C-.!om 
Chlorobenzene 
Chloroform 
ChrorTWm 3+ 
Chrysene 
Coblih 

Copper 
Cyanide (lotoQ 
Olbenzofunln 
06ethytphlhalata 

Dimellrylphlhalote 

~n-bulylphlhalale 

0!-n-<x:lylphlholale 

Elhyt Benzene 
Fluor~~nthene 

Fluorena 

Heploehlor 

Heploehlor -
Iron 
loophon>ne 
Load 
Manganese 
Mo«:ury 
Mellrylane Chloride 
Naphlhalene 
Nickel 
N-Niroaodiphenyla .... 

P.-lorophenol 
Phenol 

Pyrone 
Solo<ium 

========~====~'o~========~~V~~~======~======~==~=== 

styrene 
Totrach-ene 
Toluono 
r--. 
va..-... 

( 

--, 

1

- ·Pnni&;:, 
T~rgetQrg~ 

f CirculatOrY --

liver 

CNS 
kidney 

Gltract 
Gltract 

liver 

generalized 

kidney 

respiratOfY 
liver 

eyea 

fetotoldc 
circulatory 

Gllract 

okln 

liver 
liver 
liver 

circulatory 

blood disorders 

kidney 

liver 
mammary 

kidney 

liver 
circulatofy 

liver 

liver 
heart 
liver ... , 

dec growth 111te 
low bodywt 

GIIJoct 

liver 

liver 

kldn.., 
skeletal --
kidney 

CNS 
kidney 

lowbodywt -circulatory 
low bodywt -----liver -livrtr 

circul 

Non-Carcinogenic Hazard Ouorienl 

Ingestion 

(lE-OOT 
5 9E-008 

8.6E-007 
1.1E-004 

1.1E-004 

1.2E-005 
3.2E-005 
2.2E-007 
1 2E-004 

7.9E-007 
1.7E-007 
1.3E-003 

2.9E-007 
2.2E-002 

1.4E-001 
1.3E-002 
4.6E-003 
1.4E-004 

9.9E-005 
2.8E-003 
UE-005 
2.1E-002 
4.1E-005 

1.3E-007 
1.1E-004 

12E-004 
3.9E-003 
3.2E-004 

UE-005 
2.5E-008 
1.8E-008 
2.0E-005 
8.5E-006 
1.8E-004 
1.1E-005 
2.0E-006 
2.3E-005 
4.2E-004 
5.8E-003 
2.8E-005 

1.0E-002 

4.4E-007 
UE-004 
3.5E-004 

UE-006 
1.4E-006 
1.0E-005 
4.5E-004 

I.SE-005 
3.3E-003 
4.2E-004 

2.2E-003 
UE-004 

Inhalation ~ Dermal_j 
1 eE-006 
8 5E-007 

1.2E-005 
1.6E-003 

1.6E-003 
1 lJE..()(U 

4.6E-004 

4.0E-006 

2 7E-003 

1.1E-005 

3.1E-006 

1 8E-002 

4 2E-006 

3 2E+001 

2.3E+OOO 
2.0E-001 
e 7E-002 
2.2E-OOJ 

1 4E-001 

4.1E-002 
1.8E-004 
1.2E+001 

1.9E-003 

2.0E-008 
4.1E-001 

I BE-003 
9 4E-002 
9.1E-003 
2.0E-004 
3.8E-007 
2 7E-007 
2.9E-1l04 
1.2E-004 
2 OE-003 

1.6E 004 
2.9E-005 
3.3E-1l04 
6.1E-003 

e OE-002 
J.eE-004 

1.5E-001 

1.1E-OOS 

2.7E-003 
1.0E-001 

95E-005 

2.0E-005 
1.5E-1l04 
B.SE-003 

22E-1l04 
UE-002 
8.1E-003 
J.2E-002 
7.1E-003 

( 

TOtS! 
-~·~,~ 

-- f'TE-006' 
9 1E-007 

1.3E-005 
UE-003 

1.7E-003 

1.9E-004 
5.0E-004 
4.2E--006 
2 BE-003 

1.2E-005 
3.3E-008 
1 .9E-002 

4.5E-006 

3 2E+001 

2.5E+OOO 
2.2E..001 
7.1E-002 
2.4E-OOJ 

1.4E-001 
4.4E-002 
1.7E-004 

1.2E+001 

1.9E-003 
2 1E-008 

4.1E-001 

1 9E-003 
9 BE-002 
9.4E-003 
2.2E-1l04 
3.8E-007 
2 BE-007 

3.1E-1l04 
1.3E-1l04 
3.1E-003 
1 7E-004 

3.1E-005 
3.6E-004 
6.5E-003 
8 6E-002 
4 1E-004 

1 BE-001 

1.2E-005 
2 BE-003 
1 OE..001 

1.0E-004 

2.2E-005 
1.6E-004 
7.0E-003 

2.3E-004 
5.1E-002 
8 SE-003 

3.4E-002 
7.8E-003 



I
I Sc~a,k, T~mefl'a~e-- C~.nent .,---- -

I, R.c:e-ptor Popu!Uon-- Trnpas.s.er 

_~~-Age _ ~ Adolescent __ -

- I 

--.=~ 

F'e: A<=eo3CT_wk. I TI r sum cTaJCT ·=---r--- ~=,-

m Exposure Exposure 

Medium Pomt 

-----

AIR Area 3, Surface Soil (0' to 21 1 , 1-0K:hloroethane 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

1, 1,2.2-Tetrachloroethane 

1,2-0ichlorobenzene 
1 ,2-Dichk>roethane 
1,2-0k:hloroathana ('total) 

1,2-0ichloropropane 
1.2,4· Trichlorobenzene 

1 ,.4-06chlorobenzene 
2-Butanone 
2-Hexanone 

2-Methyfnaphtf'lafene 

2~thylphenot 

2,4~Dimethytphenol 

2,.(,5-Trichlorophenol 

2,6-Dinltrotoluene 
3,3'-Dichlorobenzidme 

4--Methyt-2-pantanone 

~ylphenol 

4,4'-000 

•.•··DDE 
·····DDT 
Acenaphthene 

Acenaphthylena 

Acetone 

Aldrin 
alpha-BHC 

Anthracene 

Antimony 

Arodor-1242 
Aroclor-1248 

A.roclor -1254 
Arodor-1260 

Arwnic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h))perylene 

Benzo(k.)fluoranthene 
Benzyl Ak:ohot 

BervtlitJm 
beta·BHC 
bls(2.Chloroe4hyl) other 

bls(2.ethylhexyl)phtholato 

Butytbenzylphtholote 

Cadmium 

Carbon Oiaulftde 

Chforobenzene 

Chloroform 

ChronWm3+ 
ChronW.Im6+ 

Ch..,...,. 
ois-1,2·Dith-
CobeH 
Copper 

Cyanide (lotaQ 

Table 6·3·8 
Summary or Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Sile 

Chemical l Primo')' 

----~!1-" 

1.6SE.OU 

1.6SE.012 

2.81E.010 

S.«E.012 

1.11E.015 

2.88E.013 
S.«E.015 

4.77E-013 
5.34E-013 
5.52E.013 

1.61E.012 
9.28E.012 

5.43E.010 

1.23E.OU 

2.88E.013 

2.1M!E.015 

2.83E.Q09 

1.31E.013 

2.14E.011 

6.UE.010 

1.72E.010 

17E.QU 

1.8E.012 

2.6E.Q10 

S . .r&E-()12 

1.1E.015 

2.7E.{)13 

s.•e.o1s 

4.8E-013 

5.3E.013 
S.SE.013 

1.8E.Q12 
9.3E.012 

5.4E..010 

1.2E.OU 

2.7E.Q13 

3.0E.015 
2.8E.Q09 

1.3E.Q13 

2.1E.011 

8.1E.010 

1.7E.010 

(Tot•!) 

1, 1..Qichloroethane 

I 
1.1,1-Trichloroethane 

1,1 .2-Trichloroethane 

1

1,1 ,2;1.-Tetrachloroethane 
1,2-0ichlorobenzene 

1
1.2-0ichloroethane 
1 .2-0ichloroethena (total) 

1.2-0ichloroptOpana 

1,2,-4-Trichlorobenzene 
1 ,.4-0k;hlorobenzene 
2-Butanone 
2-Hexanone 

2~vtnaphthalene 

2~thylphenot 

2,Hlimethylphenot 

2,4,5-Trichlorophenol 

2.8-Dinhrotoluene 
3,3'..Qichlorobenzidlne 
4-JMthyt-2-pentanone 
4~thytphenol 

•.•·.oDD 
•.•··DDE 
•.• '.OOT 

Acenaphthene 
Ac:enaphthylene 
Acetooe 
Aldrin 
alpha-BHC 

Anthracene 

Antimony 

Arodor·12•2 
Aroclor-1248 

Aroctor-1254 

Arodor·12fl0 -Barium 

Benzene 

Benzoic Add 

Benzo(a)anth,.cene 

Benzo(a)pyrene 

Benzo(b)ftuoranthene 

Benzo(g.h,i)petylene 

Benzo(k)ftuoranthene 

Bonzy!Ak:ohot 
Berylium 

-.BHC 
bls(2.Chloroethyl) other 

bls(2.ethylhoxyl)phthalote 

Butylbenzylphtholoto 

Cedmium 

Carbon Oisuftkre 

Chlorobenzene 

Chloroform 

Chronium3+ 
Chtomlum5+ 

Ch..,...,. 
ois-1,2.Qichloroethene 

Cobeft 
Copper 

Cyanide (lute!) 

I fetoto:dc 

1 thvroo 

kidney .... 
"''" liver 

tow body weight 
dfculatOfY 

liver 
liver 
CNS 
CNS 

CNS 

liver 

respiratory 
fetotoxic 

blood disorders 

r"JJiratory 

liver 

liver 

Non-Carcinogenic Hazard Ouobenl 

_1_ Ingestion 

3.7E.005 

6.7E.003 
· 2:sE.oo1 

7 56E.Q06 

• 09E.Q06 

2.18E.QO< 

2.87E.QO< 

3.67E.QO< 
1.&<E.Q06 

1.51E-007 
6.35E-010 
6.18E-003 

S.UE.QOS 

5.09E.QOS 

1 S<IE.003 

7.78E.Q07 

3.12E...011 

H1E.OO. 

1.&<E.002 

~==d:====,============~,oa-~·~~~~~~~"~~======~==~~====~========~-~~ '====~,JL~Di>onzo~·~~~~non ·=====~ =====~"===="'~ 

'~ 
_ _], 
Total ) 

---"''=""'--' 

!~; I 
2 2E.OO. 

2.9E.OO. 

~:;~: [' 
1.SE-007 

6-4E~10 

6 2E-003 

5.1E.QOS 

5 1E.OOS 
1 SE~3 

7.8E.007 

31E.011 

HE.QO< 
1.6E.Q02 



fF.no Tlmefr•me 

j I ReceptOf P_opul"""n 

~Rac~tor~ 

~~F"•c_~'":~~m_.llm_~:~: .. j_ E•posure J!l u ~= 
MediUm Pomt 

- - -- -~----~ --

1 Ole1h~ph1holalo 
Olmeth~ph1hala1a 

Dl-n-butylphlhola1a 

Qi-n..octytphthalate 

Endrtn ketone 

E1h~Benzene 

Fluoranthene 
Fluorene 
Heplachlo< 

Heplachlo< epolido 
Hexachlorobenzene 

Heuchlorobutadlene 
Hexane, n
lndeno(1,2,3-cd)pyrene 

lsophorone 

Lead 

Manganese 
Mercury 

Methylene Chloride 

m,p-wylene 
Naphthalene 
Nickol 

N-NitrosodiJ!hanytamine 

ortho-1)4ene 

Pentachlorophenol 
Phenanthrene 

Phenol 
Pyrena 
Selenium 
Sliver 
Sly< one 
Totrachloroethen 
Thallium 
Totuene 

Trtchloroathene 

Vanadium 

\liny!Chloride 
Xylenes(lolaQ 

Zinc 

Table 6-3-8 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

·----- ·- --·=-===============-=;r====~ 

1

- Carcinogenic Risk ~~~ 
I -lflh&lation - -r Dermal -~ ------ ---l 

__ Ingestion _ _L I Ex::~,~ __ I 

7.77E-C15 
7.50E-C15 
2.1lE-C17 
2.79E-C15 

H7E-C11 

2.92E-009 

2.45E-009 

1.14E-C10 

I 

( 

7.8E-C15 
7.SE-C15 
2.1E-C17 
2 8E-C15 

4.5E..{)11 

2.9E-009 

2.SE-009 

1.1E-C10 

Chemical 

Diethylphthalale 
Olme~phthalale 

~-butyl phthalate 
Qt-n..odytphthalate 

Endrin ketone 

E1h~ Benzene 
Fluoranthene 

Fluorene 
Heplachlor 
Heptachlor epoxide 

Heuctdorobenzene 
Hexachlorobutadiene 

Hexane, n-
lndeno(1 .2,3-Qj)pyrene 

tsophorone 
Load 

Manganese 

Mercury 
!Ao1hylona Chloride 
m.p-xytene 
Nophlholene 

-ol 
N-Nilrosodiphenylamin11 

or1ho-aytono 
Pentachlorophenot 
Phenanthrene 

Phenol 
Pyrena 
Selenium 

Siver 
S1yrona 
Tetr'Ktlloroelhene 
Thallium 

Toluene 
Trk::hloroethene 
Van.dklm 
lliny!Chloride 

X~onao(lo1aQ 

Zinc 

Primary 

- I ~ J !_rg!!_Qrgl!!!.__ 

Ootal 

respiratory 

liver 
kidney 

respiratory 

CNS 
rnpntory 

cirCtJiatory 
respiratory 

CNS 

liver 

CNS 

r-.mry 

CNS 

CNS 

3.08E-C04 
3.40E-C07 
4 41E-006 

3.04E-C03 

1.38E-COS 
1.48E-003 

4 68E-003 

3.1E-C04 
3 4E-007 

HE-006 

3 OE-C03 

1.4E-005 

1 SE-003 

4 7E-003 

3.5E.{)Q2 --3.5E_.{)01 
Total Hazard Index Across Surlacesoi 1 C 4 BE+oo~_;;.) 

T olaf Kidney HI 

Total Sltin HI: 

Tot.! Thyrc:Md HI: 

Totall.Ner HI: 

Total Circulatory System Ht: 

Total CNS HI: 

Total FetotoJiic HI: 

Total Gl Tract HI: 

Total Rnpiratory HI. 

Total Eyee HI 

Total R-uctMI HI: 
Total Mammary HI: 

Total Adrenal HI: 

Totat Heart HI: 

T ota1 Sk- Syslem HI: 
Total Thyroid HI: 

Total Blood Disorders HI: 

( 

II 1 2E•001 ll 
l-:3~ 
L 3.3E-C01=-:J 

C32£+00ii =::1 
I __ ,_?_snQL:J 
I 1.1E-C02 J 
L 80e:oo4 J 
I 1.1E:003 I 

3.3E-eo3 I 
I 1 2E-eos I 
I~.!.Oi1L:J 
CT'7f.ooc=J 
I O.oe+OOO I 
I 1.9E:003 I 
I 3.1e:oo5 I 
r 3 3E-C01 I 
~I 



Fsc;~~~ r~etrame Future 

I ~eceotor ::~_"_' ... on Trespass~ 
~C'V'IO _ Adofncent-:._ 

r
ik._Ar~Ew1!_41Tl--"""'-l1Jf\ME 

Medrum Exposure 
Medrum 

I 

I 

Exposure 

Point 

Chemical 

Soil 

T 
· ~ Arel 3; Soil (O' to 10') 1. 1-Didlloroeihane 

1,1,1-Trichloroethane 

1 ,2-Diehlorobenzene 

1.2-Dichloroethane 

1,2-Diehloroethene (total) 

1,2-Dtehloropropane 

1,4-Dichtorobentene 
2-Butanone 

2-Hexenone 
2-Methytnaphthalene 

2-Methytphenof 

2,4-Dimethytpheno:l 

2.4-Dinitrotoluene 
2,4,5-lr1chlorophenol 
4-Uethyl-2-pentanone 
4-Methylphenol 

4-Nitrophenol 
-4,4'-000 
Acenaphthene 

Acetone 
Aluminum 
Anthracena 

Antimony 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Arodor-1260 
Arsenic 

Barium 

Benzene 

Benzoic Add 
Benzo(a)anthracene 
Benz()(a)pyrene 
Benzo(b)ftuoranthene 

Benzo(k}Ruoranrhene 

BerytUum 

bis(2·Ethythexyt)phthalate 

Butytbenzytphthalale 

Cadmium 
Chlorobenzene 

Chlorofonn 

Chromium 3+ 

Chrysene 

cis-1,2-0k:hloroethene 

Cobalt 
Copper 

Cyanide (total) 

04t>onzofuran 
Oibenzo(a,h)anthracene 

Oiothylplilllalote 
Olmo!hyfpllthal«e 

Oi-n-butytphthalote 

DkH>dytpiOhOiote 

Elhyt Benz""" 
Fluo<lln1hene 
Fluonone 
lndeoo(1,2,3-al)pynme 
Iron 
lsophorone 

lolld 

Manoa,.... 

( 

Table 6-3-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I 
II 

- li 

~ -------, 

L __ 
! Ingestion 

I 

3 1E-009 

1.6E-009 

9.4E-011 

1.SE-009 

2.4E-005 
1.1E-005 

3.7E·006 
3.0E-006 
UE-006 

1.8E-006 

7.4E-008 
4.3E-007 

t.2E-007 
t.2E-008 

5.3E·006 

2.6E-012 

4.11E·D10 

8.3E-008 

2.5E-008 

1.4E-007 

Cartmogenic Risk 

-T-- lnhaJalion 

-

Dennal 

7.0E-008 
4.2E·009 

6.7E-008 

1.0E-003 

4.7E-~ 

1.8E-~ 

1.3E-~ 

9.0E-005 

9.0E-005 

3.3E-006 
2.2E-005 

5.3E·006 
5.3E--007 

2.3E-004 

t .2E-010 

5.3E-006 

4.1E-006 

1.1E-006 

6.4E-006 

I 

I 
I 
I 

rot.al 
ExD05ure 

1.4E-007 

7 tE-008 
4.2E-009 

6.8E-008 

1.1E-003 

4.8E-004 

1.9E-~ 

UE-~ 

9 2E-OOS 

9.2E-005 

3 3E-006 

2.3E-005 
5.4E-006 
5 4E-007 

1.2E·D10 

5.3E-008 

4.2E-006 

1.1E-OOII 

6.5E-006 

Chemical 

1,1-0ichiOroethane 

1,1, 1-Trichloroethane 

1,2-0ichkH'obenzene 

1.2-0ichloroethane 

1,2-0tchtoroethene (total) 

1,2-0ichloroprop.ane 

1 ,4-0ichlorobenzene 

2-Hexanone 

2-M$thylnaphthalene 

2-Methylphooot 

2.4-();melhylphenol 

2.4-0initrototuene 

2,4,5-Trichlorophenol 

4-Methyl-2-pentanone 

4-Mathylphenol 

4-Nitrophenol 

4,4'·000 
Acenaphthene 

Acetone 

Aluminum 

Anthracene 
Antimony 

Arodor-1242 

Arodor-1248 

Aroclor-12s.t 

Arodor·1260 

Arwntc 

Barium 

Benzene 

Benzoic Acid 

Benzo(a}anthracene 

Benzo(a}pynme 

Benzo(b)fluoranthene 

Benzo(k)nuoranthene 

Beryllium 
bis(2-Ethylh<xyt)phthaloto 

Butytbenzylphthalate 

Cadmium 

Chlorobenzii!Hle 

Ch~form 

Chmrolum 3+ 

Chrysene 

ds-1.2-0lchloroet:hene 

CoboK c-cyenlde (tolal) 

Olbonzo,.,.., 
Dll>onzo(a,h)amhrocene 

Olothytp!Ohalato 

Dlmelhytphlllaloto 

01-n-butytphthalate 

Dk>-oclytphthalato 

Ethyt Benz""" 
Fluoranthene 
A,.,..... 

lndeoo(1.2.3-cd}pym~e 

Iron 
lsophorone 

I 
f-..--~ Primary 

I Target Organ 
--1 - ·· circulatory 

liver 

CNS 
fetotoxlc 
kidney 

Gl tract 
Gl tract 

liver 

CNS 
Gltrad 

liver 

generalized 
CNS 

kidney 

liver 
respiratory 

CNS 
liver 

eyes 
fetoloxic 

circulatory 

Gltrad 
skin 

liver 

liver 

liver 

drculatory 

circulatory 

blood disorders 

Gltrad 

kidney 

liver 

mammary 

kidney 
liver 

circuhllory 
liver 

liver 
circulatory 

heart 

liver 

liver 

dec growth rate 

low body wt 
Glln>d 

Mver 

Mver 
kidney 

skeletal 

kidney 

CNS 

Non-Cartinogenic Hazard Quotient 

e.SE-006 
1.9E-00t 

3.3E·006 
t .4E-005 

1.5E-003 

1.6E-006 
8.4E·002 
4.9£-006 

S.3E-003 
2.1E-~ 

1 IIE-003 
2.1E-004 

8.6E-007 
3.9E..OQ1 

2.2E-003 
4.2E-006 

8 OE-006 

t.7E-OOt 
9.1E-003 
2 OE-006 
1.9E-00t 

1.1E+OOO 

5.2E-002 
4.6E-002 

2.5E-ODt 

2.9E-005 

3.8E-004 
2.3E-001 
17E-~ 

ME-001 
2.5E-002 
5.1E-007 

1.3E-003 

1.1E-006 
1.3E-003 

7.3E-002 
1.7E-003 

8.1E-OOS 

3.2E-006 
8.1E-007 

1.2E-003 
UE-004 

1.21:-001 
7.7E-OOS 

1.21:-005 

1.2E-001 

D.1E-003 

Inhalation 
~-

Dermal 

3.8E-~ 

8.5E+OOO 

1.5E-004 
6.0E-~ 

6.4E-002 

e 9E~oos 

3.9E+OOO 

Z.2E-004 

2 3E-001 
9.4E..003 

6.9E.OOZ 
1 JE-()02 

4.7E·005 

1.7E+001 

1.SE-001 

1.8E-004 

2.6E-~ 

9.7E+OOO 

4.DE-oot 
8.9E-005 
8.5E-+002 

5.5E+001 

2 4E+OOO 

2.0E+OOO 

1.2E+001 
1 3E.003 

1.7E+OOO 

9.9E+OOO 
7.4E-003 
1 5E+003 

3.6E+OOO 

2 3E-005 

1.4E+001 

4.9E-005 

5.5E-002 
S.4E+OOO 

1.5E-00t 
3.6£-003 

UE-004 

3.6E-005 
S.5E-002 

4.2E-002 
5.6E+OOO 
3.4E-003 

5.5E-004 

5.2E+OOO 
4.0E-001 

Lolld 

Manaanese ====~ c-"k=id~ne~y=="=o"3'c".IIE"=-00'=20==!=c~~-===="=~l:c'.7'E+OOO 

Total 

Exoosure 

- 3.9E-004 

8 7E+OOO 

t.5E-004 
62E-~ 

S.SE-002 

7. tE-005 
4.0E+OOO 

2.2E-OO<C 
2.4E-00t 

9.6E-003 

7 1E-002 
1.4E-OQ2 

4.6E-005 
1.7E+001 

1.SE-001 

1.9E-004 

2.7E-004 

9.8E-+OOO 
4.1E-001 

9 1E..005 

8.5E•002 

S.6E•001 

2.4E-+OOO 

2.1E-+OOO 

1 3E-+001 

1.3E-003 

1.7E+OOO 

1.0E+001 

7.5E-003 
1.5E+003 

3.6E+OOO 
2 4E-005 
1.4E+001 

5.0E-005 
5.8E-002 
S.SE+OOO 
t.5E-001 

3.7E-003 

1.4E-004 

3.7E-005 
5 8E-002 

4.3E-002 
5.7E+OOO 

3.5E-003 
5 6E-004 

5 3E+OOO 

4.1E-001 

1.8E+OOO_~ 
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11 Medium Exposure Exposure 

( 

J 
Medium Point 

. __ ________L __ 

AIR 

Mercury 
Methytene Chloride 
m,p-.xytene 
Naphthalene 

Nickel 
N-Nitrosodiphenytamine 
Ofth~xylene 

Pemachlorophenol 
Phenol 
Pyrone 
Setenlum 
Silver 
Styrene 
Tetntchloroelhene 
Thallium 
Toluene 
T rlchloroethene 
Vanadium 
Xylenes ~otaQ 
Zinc 

Area 3, Soil (0' to 10') 1, 1-0ic:hloroethane 
1.1.1-Trichtoroethane 
1,1,2-Trlchloroethane 
1.1.2.2-Tetrachloroethane 
1,2-0idllorobenzene 

1,2-0ichio<Oethane 
1.2-Dichloroethone ~otaQ 
1 ,2-Dichloropropane 
1.2.4-Trid'llorobenzene 
1,3-0k:hlorobenzene 
1 ,4-Dchlorobenzene 
2-Butenone 
2-Hexanone 
2-MethylnaphthaienO 
2-Methylphenol 

2.4-0ichlorophenol 
2,4-Dim~hylphonol 

2,4-Dinltrotoluene 
2,4,~ Trlchlorophenol 
2,6-0inltrotoluene 
3,3'-0icNorobenzidine 
4-M~hy\-2-pentanone 

4-Methylphenol 
4-Nftrophenol 

4,4'-000 

4,4'-00E 
4,4'-00T 

Aoenaphthene 
AceMphlhytene 
Acetone 
Aidrln 

alpha-BHC 
Anthracene 
Antimony 
Arodor-1242 

Aroclo<-1248 

Arodor-1254 

Arodor-1260 

Anenlc 

Barium 

~mal) 

Table 6-3-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

~- """"1-----
1 lng~ Inhalation 

8 6E-010 

8 TE-008 

l.OE-004 

1.8E-004 

3.7E-010 

8.8E-010 

2.3E-008 

S.DE-010 

7.7E-014 

1.2E-011 

HE-013 

4.7E-011 

3.7E-011 

2.8E-011 

V.1E-01t 

t.3E.Ot0 

fUJE-008 8.9E-008 

3.8E-008 3.7E-008 

UE-003 4.5E-003 

4.0E-004 4.tE-004 

Mercury 
Methylene Chloride 
m,p-xy~e 

Naphthalene 
Nickel 

N-NHrosodiphenytamine 
ortho-IC'{iene 
Pentachlorophenol 
Phenol 
Pyrone 
Sefenium 
Silver 
Styrone 
Tetrachloroethane 
Thallium 
Toluene 
T r1chloroethene 
Vanadium 
Xylenes ~otaQ 
Zinc 

Primary T Ingestion 
Target Organ 
low body w1 

liver 2.3E-005 

fetoloxic 3.0E-005 
circulatory 1.7E-002 

low body wt S.OE-003 

fetotoxic 1 .7E-005 

liver 2.7E-004 

liver 7.3E-004 

liver 7. tE-005 

liver 1.8E-002 

skin 3.2E-002 

liver 7.9E-004 
liver 2.3E+OOO 

t.tE-002 

liver 3.3E-00t 

liver 
circulatory 

fetotO)(iC 2 SE-002 

lhyroid 2 7E.002 

71E-OOJ · · · ·_-:.ci . ..,3Eo.:00..-· ..,-lc··-lf
1
-:-_-:-

1
_:::0ich-:-. :-:loroet,-,-:-:;h:-:a-:-ne:----'(te:oot::a,_Ql----:-:-:----

~:::: 1 
8 •E•OOO ------

kidney 

3.7E.Ot0 

8.8E-Ot0 

2.3E-008 

5 9E-010 

7.7E-014 

1.2E-011 

2.4E-013 

4.7E-011 

3.7E-011 

2.6E-011 

V.1E.01t 

1.3E.Ot0 

1, 1,1-Trk:hloroethane 
1.1.2-Trk:hloroet:hane 
1, 1,2,2-Tetrachk>roethane 
1 .2-0idlk>robenzene 
1.2-0tchk:M'oethane 
1.2-0ichio<Oethene ~Oial) 
1 ,2-Dk:htoroproplne 
1,2,4-Tric:htorobenzene 
1,3-0k:tltorobenzene 
1 ,4-Dk::hkK'Obenzene 
2-Butanone 
2-Hexanone 
2-Melhytnaphthalene 
2-MethylphenOI 

2.4-0ichloto!>henol 
2.<1-01methylphenol 
2,<1-01nltrotoluene 
2.4.~Trlchloropllenol 

2,&-0tnltrototuene 
3,3'.0k:hlorobenzktlne 
4-Methyl-2~ntanone 

4-Melhytphenoi 

4-Nitrophenol 
4.4'-000 
4,4'-DOE 

4,4'-00T 

"""""phthene 
Acenaphlhylene 
Aootone 
Aldrtn 
alpha-BHC 
Anthracene 
Antimony 
Aroclo<-1242 

Aroclo<-1248 

Aroclo<-1254 

Aroclo<-1260 

liver 
liver 
Hver 

low body weight 
drculatory 

liver 
respiratory 

liver 
CNS 
CNS 

CNS 

liver 

~ reSpiratory 

Inhalation 

5.3E.Q05 

S.OE-003 

8.4E-004 

2.1E.Q03 

3.6E-003 
6.5E-006 

8.7E.011 

1.4E-Q08 

2.8E.Q07 

2.8E.002 

2.2E.Q02 

-~========~~s.Nm~~==========~==~~~~~m~o~~~========~==~~-~~~--~ 

( 

"T--
Dermal 

1 SE-003 

1.5E-003 

7.6E-001 
o4.4E+OOO 

8 3E-004 

t.2E.Q02 

3.2E-002 

3.tE-003 

7.0E-001 

6.6E+OOO 
3.5E.Q02 

1.0E+002 
4.8E.Q01 

1.SE+001 
7.2E+001 
1.5E.Q01 

1.2E+OOO 
3.9E+OOO 

. -. :2.7E··-Oci3 -

I Total 

! Exposure 

1.8E-003 
1 SE-003 

7.8E-001 

4.4E+OOO 

8 SE-004 

1.2E-002 

3.3E-002 

3.2E-003 
7.2E.QOt 

8.7E+OOO 
3 SE-002 

1.0£+002 
•. 9E·001 
1.SE+001 
7 .• E+OO, 
1.8E-001 
1.3E+OOO 
3.9E+OOO 
.2jE•OOl 

5.3E-005 

S.OE-003 

8.4E-004 

2.1E-003 

3.8E-003 

8.5E-Q08 

8.7E.Ot1 
1 4E-Q08 

2 8E-007 

2.6E-002 

2.2E-002 

1.~-004 .=Ji 

( 
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Benzene 

Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,l}perylene 

, Senzo{k)fluoranthene 

I 

Benzyt Alcohol 

Beryllium 

beta·BHC 

bis(2-Chloroethyt) ether 

bis(2-Ethylhexy1)phthala1e 

Butylbenzyfphfhalate 

Cadmium 

Catbon Disutftde 

Chlorobenzene 

Chloroform 
Chromium 3+ 

Chromlum6• 
Chrysene 

cJs-1 ,2-0ichloroethene 
Cobah 

Copper 

Cyanide (total) 

Oibenzofuran 

Oibenlo(a,h)anthracene 

Dieldrin 
Oiethylphthalate 

Oimethytphthalate 

01-n-butytphthalate 

Ot-n-octytphthalate 
Endosulfan I 

Endrin 

Endr1n ketone 

Ethyt Benzene 

Fluoranthene 

Fluorene 

gamma-Chlordane 

Heptachlor 

Heptachlor epoxlde 

Heuthlorobenzene 
HeJCachloroootadlene 
Hexane, n
lndeno(1,2,3-al)pyrene 
lsopllornne 

Leod 
Manganese 
Men;ury 

Meltlylene Chloride 
m,p.>tylene 
Nop/llhlolene 
Nickel 

N-Nitrosodlpllenylomlne -PenlochlofollhenOI 

Pl111f10f11hmlo 
Pl1enol 
Plllhallc anhydride 

~ .. 
Selenium 

Table 6-3-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogemc R1sk 

__ lngesti~n -1--IRhal-atiOO-r-Dermal 

S.BE-007 

J.6E-012 

S OE-012 

1.3E-013 
1.3E-007 
1.7E-011 

2.1E-009 

HE-008 

6.2E-009 

6.9E-015 
7.0E-014 
6 SE-014 
1.9E-018 

1.3E-01J 

i.JE-009 

~-~1~-~Chemi~l 
I 

S.BE-007 - -~ Benzene 

Benzoic Acid 
Benzo(a)anthracene 

II 

3 SE-012 Benzo(a)pyrene 
Benzo(b)nuoranthene 

Benzo(g,h,i)perylene 

Benzo{tc.)fluorant hene 

I 
Banzyt AlCOhol 

S.OE-012 Berythum 
1.3E-013 

1.3E-007 
1.7E-011 

2.1E·009 

HE-lm 

8.2E-009 

6.3E·014 

6.9E-015 
7.0E-014 
6 8E-014 
1.9E-016 
1.3E-013 

i.JE-0011 

beta-BHC 
1 bis(2-Chloroethyt) ether 

tM5(2-Ethythexyl)phtllalate 
Sutyfbenzyfphthalare 

Cadmium 

Carbon Disulfide 
Clllorobenzene 

Chloroform 

Chromium 3+ 

Chromium 8+ 
Chrysene 

cis-1 ,2-Diehloroethene 

Cobalt 
Copper 
Cyank:te (total) 
Dlbenzofuran 

Olbenzo(a.h)anthracene 

Oiektrin 

Olethylphthalale 

Oimethytphthalale 

Oi-n-butylphthalate 
01-n-odytphthalate 

Endosulfan I 
Endrin 

Endrin ketone 

Ethyt Benzene 

Fluoranthene 
Fluorene 

gamme-Cillordane 

Heptachlor 

Heptachlor epoxide 

Hexachlorobenzene 

Hexachlorobutadlene 

Hexane, n-
lndeno( 1.2.3-al)pyrene 
lsojlllorone 
Leod 
Menganese 
Men;ury 

Melhylene Chlol1de 
m,p.xylene 
Noplllholene 

N-Nitrosodlphenylamine 

orlflo.xylone 
Pentochlorophenol 

Pllenonlhlene 
Pllenol 
Phthalic anhydlide 

Pyntne 

Selenium 

Sitver 

L.:-~~ 
I blood disofders 

respiratory 

liver 

liver 

liver 

respiratory 

respiratory 

liver 

kidney 

fMPiralory 
CNS 

fMPiratory 

circulatory 

rupirolory 

il 
Non-Carcinogenic Hazard Quotient I 

-,ng-.,-,-."-~[ ·lnhclta~-. oeiTnat------r Total- --41 
_ J I Exposu_<e. _II ----.I , ... , i , ... , , 

1.3E-006 

2.4E-011 
3.9E-002 

9 3E-002 

1.8E-003 

1.2E-009 

6.5E-004 
UE-001! 
7.8E-005 

3.4E-002 

24E-011 
3.9E-002 

9.3E-002 

1.8E-003 

1.2E-009 

a.SE-004 
1.4E.otl6 
7.8E-005 

3.4E-002 
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Table 6-3-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

-------- ~=====r=================~~~~~-----

[ 

cnemtcal Carcmogentc Risk 

~----------c---lno_-_ ... _,_.., _ _,_l_ tnhalatk>O ~-}~~- ~Deo-rm-a-,1--.--[_-l;_-ox:O~ot~;,~, ..,-_-.J
11 

~:: - Toluene 

Chemical 

Styrene I I Styrene 

Trichtoroethene 1.3E-006 1 JE-006 Trichloroethane 
Vanadium Vanadium 

Primary 
Targ!l't Org~ 

CNS 
liver 

CNS 
respiratory 

Non-Cartinogemc Hazard Quotient 

IngeSt" ion T InhalatiOn _j 
• 6E-004 

I 
15.1E-003 

2.2E-002 

TetrachiOroethene - J 1 4E-007 1 4E-007 ~~.~:,loroethene 

Vinyl Chloride 5.2E-oo9 5.2E-009 Vinyl Chloride CNS f 

::nes ~otal) otal __:_ ___ =~=:;;2~-~3E~-006~~~'F'E'Z:~~o/;=-=· -=i2~:3~E~-00ts~--~-=~i-~7ytene-c=s=~=ot=aQ=~==g:~<ot~a~Q===C=N=S=~~-"'~-. __ _ 
Total Risk Across Subsurface Soil 7.JE-003 

Total Risk Across All Media and All Exposure Routes i!===R=esa==rv=ed====t 
Total Kk:lney HI· 

Total Skin HI: 

Total Thyroid HI· 

Total Uver HI: 
Total Circulatory System HI 

TotaiCNSHI: 

Total Fetotoldc HI. 
Total Gl Tract HI· 

Total Respiratory HI· 

Total Eyes HI: 

Total Reproductive HI: 

Total Mammary HI 

Total Adrenal HI: 

Total Heart HI. 

Total Skeletal System HI: 

Total ThyrokJ HI: 
Total Blood Disorders HI: 

( 

I_ t.se-;:-oo3 I 
I - 8.5E•002 I 
L-~~ooo __ I 
CJ.2E+002--] 

[ ___ 3.8E+~~ 
[ - UE-002--~ 

I 1.1E•oo1 I 
I HE-001 I 
[_ 1.8E_-001 _] 
[ 2.7E-004 l 
[ O.OE+OOO I 
[ 7.SE:003 l 
I O.OE+OOO I 
I 5.8E-002 I 
I ___ 5.8E-004 =:J 
[ . 3~+000---·) 

t.3E+OOt 

( 



Soil 

~===tr--

Exposure 
Point 

I Aiea3.s0ii(O'to10) 

Chemical 

1,1-0ichloroethane 
1,1,1-Trichloroethane 
1 .2-0ichlorobenzene 
1,2-0ichloroethane 
1 ,2-Dk:hloroethene (total) 
1,2--Dichloropropane 
1 ,4-0k:hlorobenzene 
2-&rtanone 
2-Hexanone 
2-Methylnaphthalene 
2-Methyfphenol 
2,oi-Dimethylphenol 

2.•-0initrotoluene 
2,4,5-TitchJorophenol 
o&~thyl-2-pentanone 

4-Methytphenol 
4-Nitrophenol 
4,4'-000 
Acanaphthene 
Acetone 
Aluminum 
Anthracene 
Antimony 
Arodor-1242 
Arodor-12~ 

Arodor-1254 
Arodor-1260 -Barium 
Benzene 
Benzoic Add 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(k)ftuorenthene 
Beryllium 

bis(2-Ethythoxyl)phthalate 
Butytbenzytphthalato 
Cadmium 
Chlorobenzene 
Chloroform 
Chromium 3• 
Chrysene 
cio-1,2-llichloroathone 

C-ft 
COili>Or 

Cyanide ~otaQ 
OibenZofuran 
Dlbenzo(a,h)anthracene 
Diethytphthaloto 
Olmethytphthalata 
[)i..n...bi.Jtyptrthalate 
[)l.n-oclytphthalato 

Ethyt Benzene 
Ruoranthene 
Fluorene 
lndono(1,2,3-cd}pynone 

Iron 
lsophorone 
lnd 

~~======~c=~========~=========== ~~ 

Ingestion 

8.9E-011 

l.SE-011 
2.1E-012 

3.4E-011 

S.lE-007 
2.4E-007 
8.3E-008 
S.BE-008 
4.3E-008 

4.1E-008 

UE-009 
9.6E-009 
2.7E-009 
2.7E-010 

12E-007 

5.7E-014 

1.1E-011 

1.9E-009 

S.BE-010 

3.2E-009 

Table 6-3-1 0 
Summary of Receptor Risks and Hazards For COPCs 

Centtal Tendency 
American Chemical Services Site 

- Carcinogenic Risk-~- - -- I 
Inhalation OernlBI-~Otal 

1.0E-009 

5.1E-010 
l.OE-011 

4.9E-010 

7.BE-006 
3.4E-008 
1.3E-008 
9.7E-007 
B.SE-007 

6.5E-007 

2.4E-008 
1.8E-007 
3.9E-008 
3.9E-009 

1.7E-006 

8.6E-013 

3.9E-010 

l.OE-008 

8.1E-009 

4.8E-008 

Emosure 

1.1E-009 

5.4E-010 
3.2E-011 

5.2E-010 

8.1E-006 
3.7E-006 
1.4E-006 
t.OE-006 
7.0E-007 

6.11E-007 

2.5E-008 
1.7E-007 
4.1E-008 
4.1E-009 

1.8E-006 

9.2E-013 

4.0E-010 

3.1E-008 

8.7E-009 

4.9E-008 

Chemical 

1, f-Ok:hloroethane 
1,1, 1-Trichloroethane 
1,2-Dtchlorobenzene 
1,2-0ichloroethane 
1 .2-0ichloroethene (total) 
1 ,2-0ichloropropane 
1 ... -Dichlorobenzene 
2-Butanone 
2-Hewanone 
2-Methytnaphthalene 
2-Methyfphonol 
2.~methytphenol 

2, 4-0initrotoluene 
2,4,5-TnchJorophenol 
.t4Aett¥-2-Pentanone 
4-Methytphonol 

4-Nitrophenol 
4,4'-000 

Acenaphthene 
Acetone 

Alumtnum 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Atoclor-1254 
Atoclor-1260 

Arsenic 
Barium 
Benzene 
Benzoic Add 
Benzo(a)anthracene 
Benzo(a)pyrena 
Benzo(b)ftuoranthene 
Benzo(k)ftuoranthene 
Beryllium 

bis(2-Ethythexyl)phtholate 
Butytbenzylphthaloto 

Cadmium 
Chlorobern:ene 
ChiOf'oform 
Chromium 3+ 
Chrysene 
ds-1 ;l-Oichloroethene 
~ft 

Copper 
Cyanide ~otoQ 
Oibenzofuran 
Dlbenzo(a,h)anthracene 
Diethytphtholate 
Dlmothytphtholoto 
IJI-n.l>utyfphthaloto 

[)l.n-oclytphthlote 

Ethyl Benzene 
Fluofonthena 
Fluorene 
lndeno(1,2,3-cd)pyrono 

Iron 
lsophorone 
lead 
Monoonose 

f -=~ --- Non-Carcinogenic Hazard Quotient ~~~ ·-=l 

f--- -- PrimarY --------r------·,ngestion lnhata~n l Dermal I ~- I 
T ~et Organ _ Ewposure . 

f circulatory 2 2E:000 1 3:2E-OOo 3.4E-O~ 
liver 5.0E-002 - 7 .2E-001 7.7E-001 
CNS B.SE-007 - 1.2E-005 1.3E-005 

fetotolic 3.6E-006 - 5.1E-005 SSE-005 
kiclney 3.8E--OO.t - S.SE-003 5.9E-003 
Gltract 
Gttract 

liver 
CNS 

Gltract 
1/vor 

generalized 
CNS 

lOOney 

liver 
respiratory 

CNS 

IIIIer 

eyes 
fetotoJOc 

circulatory 
Gltract -liver 

liver 

liYer 
circulatory 
drculatory 

blOOd dtsorders 
Gltract 

k.ldney 
liver 

mammary 
kidney -circulatory 
liver 

liYer 
circulatory 

heart 
liYer -dec growth rate 

low body wt 
Gltract -

1/vor 
kidney 

skeletal 

kidney 

CNS 

kidney 

4.1E-007 

22E-002 
1.3E-006 
1 4E-003 
S.SE-005 
4.1E-004 
S.SE-005 
2.2E-007 
1.0E-001 
5.8E-004 
UE-006 

l.BE-008 
4.5E-002 
2 . .tE-003 
5.3E-007 
S.OE-002 

2.9E-001 

1.3E-002 
1.2E-002 
6.6E-002 
7.6E-006 

Q.IIE-005 

5.9E-002 
4.3E-005 
2.2E-001 
6.6E-003 
1.3E-007 
3.3E-004 

2.9E-007 
3.2E-004 
1.11E-002 
4.4E-004 
2.1E-005 

8.2E-007 
2.1E-007 
3.2E-004 
2.5E-004 
3.0E-002 
2.0E-005 
3.2E-006 

3.!E-002 
2.4E-003 

1.0E-002 

5.9E-006 
3.3E-001 
l.BE-005 
2.0E-002 
B.OE-004 
5 9E-003 
1.1E-003 
4.0E-008 
1.4E+OOO 
1.3E-002 
1.6E-005 

2.2E-005 
8.2E-001 
3.4E-002 
7.6E-008 
7.2E+001 

4.7E+OOO 

2.0E-001 
1.7E-001 
1.1E+OOO 
UE-004 

1.4E-001 
8.4E-001 
8.2E-004 
1.3E+002 
3.1E-001 
2.DE-006 
1.2E+OOO 

4.2E-006 
4.7E-003 
4.6E-001 

1.3E-002 
3.0E-004 

1.2E-005 
l.OE-006 
4.7E-003 
3.8E-003 
4.7E-001 
2.9E-004 
4.6E-005 

4.4E-001 
3.4E-002 

1.5E-001 

6.3E-006 
35E-001 
2.0E-005 
2.1E-002 
8.5E-004 
6.3E-003 
12E-003 
4 2E-008 
1.5E+OOO 
1.3E-002 
1.7E-OOS 

2.4E-OOS 
S.BE-001 
3.6E-002 
8.1E-006 
7.2E+001 

S.OE+OOO 

2.2E-OOI 

1.9E-001 
1.1E+OOO 
1.2E-004 

1.4E-001 
9.0E-001 
6.7E-004 
1.3E+002 
3.1E-001 
2.1E-008 
1.2E+OOO 

4.5E-006 
S.OE-003 
4.8E-001 
1.3E-002 
32E-004 

1.3E-005 
3.2E-006 
S.OE-003 
l.SE-003 
S.OE-001 
3.1E-004 
5.0E-005 

4.7E-001 
3.6E-002 

1.6E-001 



Mefoury 
Methylene Chloride 
m,p-xylone 
Naphthalene 

Nicl<el 
N-f'ollrooodiphenytamlne 

Ofthc>.xylone 
Pentachlorophenol 
Phenol 
Pyrone 
Selenium -styrene 
Tetracnloroelhene 
Thelium 
T~~.~ene 

Trichtoroethene 
Vanadium 
Xylenes(loloQ 

Zinc 

1.9E-011 

UE-009 

2.2E-006 

2.0E-007 

Table 6-3-1 0 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

S DE-010 

2.6E-008 

L-Total-

~r~_j 

S.2E-010 

2.8E-008 

( 

l--Chemical 

Mercury 
Melhylane Chloride 
m,p-xyfene 
Naphthalene 
Nid<el 
N·Nitrosodiphenytemlne 
Dr1ho.xylone 
P-ophenol 
Phenol 

Pyrone 
Salanlum 
Sliver 
Styrene 
T ehchloroethene 

Thallium 
Toluene 
Trichtoroethene 
Vanacium 
Xyleneo(lobol) 

Zinc 

=- 1--:::_:_-:_- -----~ -

Primary 
T aroet Oraan 
low body wt 

liwr 
fetotoxic 

circulatory 
low bodywt 

fetotoxk: 
liwr 
liwr 
liwr 
liver 
skin 

liver 
liver 

liver 
liver 

drcutatory 
fetoto'll'ic 
1hyrold 

kidney 

liver 
liver -low body weight 

circulatory 

-respiratory 
liwr 
CNS 
CNS 

CNS 

liver 

Non-Carcinogenic Hazard Quotient 
--1 

Ingestion 

S.9E-006 

7.9E-006 

4.SE-003 

1.3E-003 

UE-006 

7.0E-OOS 

1.9E-aa. 

1 8E-OOS 

4.1E-003 

8.2E-003 

2.0E-aa. 

S.OE-001 

2.8E-003 

8.SE-002 

42E-001 

9.0E-aa. 

8.8E-003 

6.9E-003 

-:i2i+oo<i 

Inhalation 

UE-005 

1.3E-003 

2.2E-aa. 

s.se-aa. 

92E-aa. 

1.7E-006 

2.3E-011 

3.8E-007 

72E-008 

6.6E-003 

S.SE-003 

S.OE-005 

Dermal Total 

Exposure 

I.SE-004 1.6E-aa. 
1.3E-aa. 1.3E-004 
6.4E-002 6.9E-002 
3.7E-001 3 7E-001 

7.0E-OOS 7.5E-OOS 
1.0E-003 1.1E-003 
2.7E-003 2.9E-003 
2.7E-aa. 2.8E-aa. 
S.9E-002 6.4E-002 
S.6E-001 S 7E-001 
2.9E-003 3.1E-003 
8.7E+OOO 9.3E•OOO 
4.1E-002 4.3E-002 
1.2E+OOO 1.3E+OOO 
8.1E+OOO 6.SE+OOO 
1.3E-002 1.4E-002 
1.1E-001 1.1E-001 

3.3E-001 HE-001 
--- -i.JE>OO:i --~~ :i3E-+ooi_:_-

- 1.4E-OOS 

1.3E-003 

2.2E-aa. 

5.6E-aa. 

92E-aa. 

1.7E-006 

2.3E-011 

3.8E-007 

72E-008 
6.6E-003 

5.8E-003 

S.OE-005 

( 



Benzene 

Benzoic Add 
Benzo(a)anlhracene 

Benzo(a)pyrene 

a..nzo(b)ftuoranlh<me 

Senzo(g,h,i)perytene 
Benzo(k)lluoranttlene 

Benzyl Alcohol 
Beryllium 
beta-BHC 

bis(2-Chloroethyl) ether 
bis(2-Ethyther;l)phlhalato 

Butytbenzytphthalate 

Cadmium 
Carbon Disulfide 
Chlorobenzene 
Ch~roform 

ChromiumJ+ 
Chromium 6+ 
Chrysene 
cis-1,2-0ichloroethene 
Co bah 

Copper 
Cyanide ~otaQ 

Oibenzofuran 
Oibenzo(a,h)anthracene 

Oieldrtn 
Oiethytphthalate 

Oimathytphthalate 
D-n-butytphthalate 
[);-n-oclytphthalate 

Endosolfan I 
Endrln 

Endrin ketone 
Ethyt Benzene 
Fluoranthene 
Fluorene 
gamma-Chlordane 
Hoptachlo.

Heptachlor epoldde 
Hexachlorobenzane 
Heachlorobutadiene 
Hexane, n-
lndeno(1 ,2,3-<d)pyrone 

lsophorono 

Load 
Mongonaso 
Mo<cury 
Molhylone Chloride 

m,p-xylene 
Nophlholone 
Nickel 

~·mtne 
orthc>-xylene 
P-on>phonot ---P11thalc anhydride 

~ 
Selenium 

Table 6-3-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Sile 

Carctnogenic Risk 

B.OE-014 

1.1E-013 
J.OE-015 
2.8E-009 
J.eE-013 

4.7E-011 

1.2E-009 

t.BE-010 

HE-015 

1.5E-016 
1.6E-015 
1.5E-015 
4.3E-018 
J.OE-015 

2.1E-010 

~~-- Chemocal 

-~-~--
1.3E-008 

e.OE-014 

1.1E-013 

l.OE-015 
2.8E-009 
l.BE-013 

4.7E-011 

1.2E-009 

t.BE-010 

1 4E-015 

t.SE-016 
t.SE-015 

1.5E-015 
4.3E-018 
3.0E-015 

2.1E-010 

Benzene 

Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)lluoranthene 
Benzo(g,h,J)perylene 

Benzo(k)ftuoranthene 
Benzyl Alcohol 
Beryllium 
beta-BHC 

bts(2-Chloroethyf) ether 
t>s(2-Ethythor;l)phthalate 

Butyfbenzytphlhalate 
Cadmium 
Carbon Oisulftde 
Chlorobenzene 
Chloroform 
Chromk.Jm 3+ 
Chrorn'um6+ 
Chrysene 
cis--1 ,2-0tchloroethene 
Cobah 

Copper 
Cyanide (totaQ 

Dibenzofuran 
Oibenzo(a,h}anlhracene 
Oiekhin 
Diethylphthalele 

Dimethyl phthalate 
Di-n-butytphthalate 
[);-n-oclytphthalate 

Endosulfan I 
Endrin 
Endrtnketone 
Ethyt Benzene 
Fluoranthene 
Fluorene 
gamma-Chlordane 
Heptachlor 
Heplachio< opolllde 

Hexachlorobenzene 
Hexachlorobutadiane 
Henne, n-
lndeno(1 ,2,3-<d)P'Ifon• 

loophorone 
Laod Me-Mercury 
Molhylone Chtortde 
m,p-xylene 
Naphtl1alone 

Nickel 

N-Nitrooocltpho 
orthc>-xylene 
p~ 

Phenanthrene -PhthaMc anhydltde 
Pyrone 

~o======~=====-==±==========~~~'====~=====~==~~,==~=======h======~=======J~~~-~·===== 

respiratory 

respiratory 

respiratO<)' 

liver 
kidney 

rasplnrlory 

CNS 
roopratory 

circuleiO<)' 
roopratory 

3.7E-002 

3.2E-007 

6.2E-012 
1.0E-002 
HE-002 

4 SE..OO. 

3.1E-010 

1.7E-004 
3.8E-007 

2.0E-005 

8.9E-003 

3 7E-002 

3.2E-007 

62E-012 
t.OE-002 
2.4E-002 

4.5E-00ol 

J.1E-010 

1.7E-004 
J.GE-007 
2.0E-005 

8.9E-003 



~~~~ @«MlCiwM\TT wm hlCTJM __ _ 

~~_.:.~-I ... =:! 
Chemecal l_ . I ~oum ~ 

- e:::-------~-

1 

Styrene 
Tetrachloroelhena 

Thallium 
Toluene 
Trichloroethane 

Vanadium 

VInyl Chloride 
Xytenes(lobiQ 

Zinc 

Ootal 

Ingestion 

Table 6-3-1 0 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk ~~[-= Dermal 

3.2E-009 32E.OOS 

3.0E.008 J.OE.oo8 

11E-()10 1.1E.()tO 

Styrene 
T etrachloroethena 
Thettium 
Toluene 
TridoloJOethene 
Vanadium 

VInyl Chloride 
Xytenes ~otoQ 
Zinc 

-r'f======= 

Non-Carcinogenic Hazard Quotient 

Inhalation Primary Ingestion -]-

Tar~ru!!!._ _ _,_ _____ _,_~c,_2E-<XM 

lrver 1.8E~3 

CNS 
resp6ratory 

CNS 
CNS 

5.6E.003 

11 
Dermal ·rotal j 

__ _L___.E"xpo=s~~e _ j 
1.2E-004 
1.6E.003 

5.6E.003 

s:1e:.ooa s.1E.ooe Jl.<!!aQ ·1oe:OO• · i:oe.OOi 
TOi8l Risk ACfoss Subsurface SaM ss~~~r---=-~~~======'=====- Totai H"azard Index ACross Subsurface Soil ( - 2.3E+002 

Total Rhsk Across AJI Media and All Exposure Routn [ R~ 

t.JE+o02~ 

( 

Total Kidney HI: 

Total Skin HI: 

Total Thyroid HI: 
Totall..lverHI: 

Total Circulatory System HI: 

TotaiCNSHI: 
Total Fetotoxic HI: 
Total Gl Tract HI: 

Total Respiratory HI: 
Total Eyes HI· 

Total Reproduclive HI: 
Total Mammary HI: 

Total Adrenal HI: 

Total Heart HI: 

Total Skeletal System HI· 

T olal Thyroid HI: 
Total Blood Disorders HI: 

7.3E•001 I 
3.4E.001 I 

I 2.8E•oot _] 
I 3.SE.001 . J 
I 1.9e:oo2 
I UE.001 
I 21e:002 
I UE:002 
C2.4E.005 
[ O.OE+OOO 
[_~il_lE"@ 
CME+OOO 
I s.oe:003 I 
CI~ 
r=I~ 
I 1.1E•OOO j 

( 



File TRS4aRME WKo4 -- --~~--- -

T-· ,:::-T Exposure Chemteal 

Med•um Poml 

~irrl~ Sed.fnent ------rwetfands 

Area 4A 2.Z~xybis(,..Chloropropane) 

2-Butanone 

2-Methylnal)hthalene 

4·Methylphenol 

Acetone 

Aluminum 

Anlhracene 

Antimony 

Aloc::lor-1248 

Arodor-12.54 

Aroclor·1260 

"""""' Barium 

Benzene 

Benzo(a}llnlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzoic Acid 

Beryllium 

bls(2-Chloroethyl) ether 

tM$(2-Ethylhexyf)phthalate 

Cadmium 

Chloroethlne 

Ch~form 

Chromium (total) 

Chrysene 

Copper 

Di-n-<>uty!Phthalate 

Oibenzo(a,h}anthra~ne 

Fluoranthene 

lndeno( 1.2.J....aj)pyrene 

Iron 

Lead 

Manganese 

Mercury 

Methylene Chloride 

Naphthalene 

Nickel 

Pyrene 

Selenium 

Thallium 

Toluene 

Vanadium 

Z,nc 

fTot~l 

Table 6·4·1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL S1te 

-=--=c:::::_~-- -- - :.::.·-:=--=:- ----~-

Caronogenic Risk _ Chem•cal ~~~L· - Non-Carcmogemc Hazard Quot~ent ~ -,-- ---,---
lng~1on Inhalation Dermal Total 

Exposure 

2 SE-009 11E-008 1 4(-008 2.2'-oxybfs( 1-Chloropropane) 

2·Butanone 

2-Methytnaphthalene 

4-Methylphenol 

Acetone 

Alum mum 

Anthracene 

Antimony 

3 4E-007 3.4E-007 Aroclor-1248 

8.2E-007 5 5E-006 6.4E-006 Alodor-1254 

2 8E-007 1 3E-006 1.5E-006 Aroclor-1260 

7.7E-007 1 2E-006 1.9E-006 ArSenic 

Bat~um 

1 3E-010 6 SE-010 7 9E.O,O Benzene 

1 7E-008 7.SE-008 9 JE-008 Benzo(a)anthracene 

1.8E-007 1 2E-006 1.4E-006 Benzo(a)pyr~e 

2.3E-008 1.0E-007 1.2E-007 Benzo(b)fluoranthene 

2 1E-009 9.3E-009 11E~ Benzo(k )fluoranthene 

Benzoic ACid 

Beryllium 

2 DE-008 8 8E-008 1 1E-007 tMS(2-Chloroethyl) ether 

s 3E-{)10 2 8E-009 3 4E-009 bi$(2-Ethythexyl)phthalate 

Cadmrum 

4 2E..012 1.8E-011 2 JE-011 Chloroethane 

5.2E-013 24E~12 2.9E-012 Chloroform 

Chromium (total) 

1 9E-()10 2.0E-009 2 2E-009 Chrywene 

Copper 

Oi-n-butylphthalate 

1.1E-007 5 SE-007 6.6E.007 D•benzo(a,l'l}anthracene 

Fluoranthene 

1 5E..Q08 6.SE-008 81E~8 lndeno( 1,2.3-cd)pyrene 

Iron 

Lead 

Manganese 

Mercuty 

1 2E-011 96E-011 1.1E-010 Methylene Chloride 

Naphthalene 

NK:tcel 

Py.ene 

Selenium 

Thalflum 

Toluene 

Vanadium 

Zone 
--- ~- - ------ ---

2 6E-006 1.0E-005 1 JE-005 

Total Risk ""'oa Sedlmentll c)Jt_~ 
Tolol 

- --
Primary 

Ta• et Or an 

low body W!IIQhl 

Hver 

G I tract 

respra tory system 

totovc '• 
circula tory system 

Gltract 

akin 

""'" 
liver 

ClfCUiil tory system 

atorys~em circul 

blood 

G 

k 

I tract 

fdney 

reprod uctive system 

liver 

k idney 

live• 

e~rcula tory system 

low 

k 

liver 

liver 

hver 

ldney 

CNS 

kidney 

body weighl 

lover 

orysystem 

body weight 

orculat 

low 

liver 

liver 

live• 

orysystem orculat 

tt"!Y!~---

Ingestion lnhalat•on Dermal 

re 

11E-005 4.7E-005 5 8E-005 

3 5E-008 1 6E-007 2.0E-007 

9.6E-006 •. 2E-005 5.2E-005 

1 1E-005 7.4E-005 8 6E-005 

1 OE-006 5.6E-006 68E-006 

5 1E-003 2 JE-003 7.4E-003 

4.6E-007 2.0E-006 2 SE-006 

3 6E-003 1 6E-001 1 6E-001 

2 SE-001 1.7E+OOO 1 9E+OOO 

2 1E-002 3 OE-002 5 1E-002 

5 BE-004 2.SE-004 8 3E-004 

1 9E..Q05 9 1E-005 1.1E-004 

1 SE-007 6.7E-007 8.2E-007 

2 SE-004 1.1E-002 1 1E-002 

2.7E..Q05 1 2E-004 1.5E-004 

5 SE-003 9.8E-{)Q2 1 OE-001 

4 JE-008 1 9E-007 2.3E-007 

1 OE-007 4.7E-007 5.7E-007 

7 8E-003 3.5E-002 4 2E..002 

9.4E-()()4 6.9E-004 1 SE-003 

2.8E-006 1.3E-005 1 SE-005 

78E.oo6 3.3E-005 4.1E-005 

3.5E-002 1.SE-002 5 OE-002 

1 0E...()()2 4 SE-003 1.5E-002 

3.1E-007 2.5E-006 2 8E-OOS 

11E..Q05 4 7E-005 5 8E...Q05 

6.8E-004 6 OE-003 6 7E-003 

1.0E-005 4.5E-005 S.SE-005 

1 1E..()()ot 4.9E-005 16E~ 

1.0E...()()2 4 SE-003 1.5E-002 

1 2E-007 5.2E-007 6 4E-007 

3 5E-003 1 SE-003 5 OE-003 

4.5E-004 _6_~~~- 1.1E-OOJ 

3.5E-001 20E+OOO 2.4E+OOO 

Total Hazard Index Across Sediment U 2 4E~ 

Total Respiratory System HI : 

T alai Circulatory System HI ,. 

Total low Body Weight HI : 

Total FetotoJdc HI = 
Total Gl Tract HI: 

Tolal Thyrotd HI: 

Total Kidney HI: 

Total Uver HI = 
TotafSk:lnH/: 

Total Blood Olaorderw HI : 

Gee-OOS] 
I 6 3E-002 J 
I 87E-<IOJ I 
[sse-000 I 
QsE-005 J 
[11E-OOi:] 

I 1 3E-001 ] 

I 1.9E+OOO I 
Li.OE-001 J 
L 11E-<X>4"] 



Scenano T1meframe Current/Future 1 
Receptor Population Trespasser 

~~====~Re~c~e~~~~~~·~==~==~~~o~l~~·~m======-~ 

Table 6-4-2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

i 
r -~========- --- - --===;=--=======,==,=~' -- ------

[

1· Non-Carcinogenic Hazard O~ie:. ----l 
Sedtment ·r-

Exposure 

Medtum 

Sedrment 

e,.,._,. Chemtcal 

Point 

I Wetland 

Area <lA 2,2'-oxybi$(1-Chklropropane) 

2-Sutanone 

2-Methylnaphlhalene 

4-Methylphenol 

Acetone 

Aluminum 

Anthracene 

Antimony 

ArociOf -1248 

Arodor-125-C 

Arocfor-1260 

Menic 

Barium 
Benzene 

Benzo(a)anthracene 

Senzo(a}l>yrene 

Benzo(b)ftuoranthene 

Benzo(k)lluoranthene 

Benzote Acid 

ae.ylhum 

bts(2-Chloroethyl) -
bts(2-Elllylllexyt-alato 

Cadmium 

Chtoroethane 

Chtoroform 

ChromhJm (total) 

Ch'YN"" 

Copper 

01-n-butylphthalate 

[ljbonzo(o,h)onttuacene 

F
lndeno(1,2,3-<XI)pyrene 

l•on 
Load 

Manganne 

M""'"'Y 
MelhylooeCh

Naphthalene 

Nk:kol 

"-'" 
Selenium 

Thallium 

Toluene 

Vanadium 

Zinc 

T-

56E..011 

7 5E-009 

1 SE-008 

6 JE-009 

1 7E-008 

JOE-012 

3 8E-()10 

3 9E-009 

51E..{)10 

-4 7E-011 

4.4E-010 

1 4E-011 

9.3E-014 

1.1E-014 

4.1E-012 

2 5E-009 

J.JE-010 

2 6E-013 

Garanogenk: Risk 

Dermal 

e 1E.o11 

Total 

Emo•me 

Chem1cal 

1 4E..010 2,2'-oxybis(1..Chloropropane) 

2-But•none 

2-Methylnaphthalene 

4-Methylphenol 

Acotone 
Aluminum 

Anthracene 

Antimony 
7.5E-009 Arodor-1248 

4.0E~ 5.8E-008 Arodor-1254 

9.1E-009 1 SE-008 Aroclof-1260 

8 4E-009 2 SE-008 Arsenk: 

Barium 

4 8E-012 7 BE-012 Benzene 

5 5E-()10 9.4E-()10 Benzo(a)anlliracone 

8.6E-009 1.2E-008 Benzo(a)pyrene 

7 JE-010 1.2E-009 Benzo(b)ftuoranthene 

6.8E-011 1.2E..010 Benzo(k)ftuoranthene 

Benzoic At:.td 

Berylltum 

64E-()10 11E-009 bls(2-Chloroelllyl)ollier 

2.0€..011 3.4E.-IJ11 bls.(2-Ethythexyt}pt\thalate: 

Cadmium 

1 JE-013 2 JE-013 Chloroethane 

1 7E-01-4 2 9E-01-4 ChtOrOrorm 

Chromium (total) 

1.5E-011 1.9E-011 Chrysene 

Copper 

~phthalate 

4.0E-009 6.5E-009 Diben.Zo(a,h)anthracene 

FIUOI'anthene 

-4.8E-010 8 1E-010 lndeno(1,2,3-<e!)pyfene 

Iron 

Load 

Manganeoo 

Mercury 

7.0E-()13 9.6E-()13 Methylene Chloride 

Naphllialono 

Nk:kel 

Pyrone 
Selenium 

1'haiOum 

Toi<*IO 

Vanadium 

line 
5 7E-008 7 JE-0011 1.3E-007 !Total 

Pn;;,~;y-- r -Ingestion Inhalation Dermal Total 

Ta'!IOI O<oon \ E""""'" 

low body we.ght 2 BE-006 

liver 9 1 E -009 

Gl trad: 2 SE-006 

respiratory system 2 9€-006 

felotoxic 2.6E-007 

circulatory system 1 JE-003 

Gltrad 

okon 

''''" 

1 2E-007 

9.2€-004 

liver 6 JE -002 

circulatory system 

circulatory system 5 JE-003 

1.5E~ 

blood disof'ders -4 BE-006 

Gl tract 3 9E-008 

kidney 6 SE-005 

reproductive syslem 

INer 7 OE-006 

lodney 1.4E-003 

liver 1.1E-008 

circulatory system 2 SE-008 

2 OE-003 

liver 

liver 

liver 

kodnoy 

CNS 

2.4E-004 

7 4E-007 

2.0E-006 

9 2E-003 

kidney 2.6E-003 

low body-hi 

liver 8 1E-008 

c:ircUiot"'Ysystem 2.8E-006 

low body -lot 1 BE-004 

- 2.6E-006 
liver 2.9E-OOS 

liver _,.,.. ... 
lliyroid 

2.6E-003 

3.1E-008 

9 OE-004 

1.2E-004 

9.1E-002 

4.0E.-oo6 6.8E-006 

1.4E-008 2.3E-008 

3.6E-006 6.1E-006 

6 3E-006 9 2E-006 

4.7E..007 7 3E~7 

1 9E..()()4 1 SE.OOJ 

1.7E-007 2.9E-007 

1 3E~ 1 4E-002 

1.4E-001 2.1E-001 

2.5E-003 7 9E-003 

2.2E-OOS 1.7E-OO< 

7.7E-006 1.3E-OOS 

5 7E-008 9 6E-008 

9 -4E-004 1.0E-003 

1.0€-005 1.7E-005 

8 JE-003 9 SE-003 

1 SE-008 2. 7E-008 

3 9E-008 6.6E-008 

2.9E-003 4.9E-003 

5 BE-005 3 OE-004 

1.1E-006 1.8E-006 

2.8E-006 4.8E-006 

1.3E-003 1.1E-002 

3 BE-004 J.oE.-003 

2 1E-007 2 9E-007 

4 OE-006 6 7E-006 

5.1E-004 6.8E-OO< 

3.8E-006 6 4E-006 

4.2E-006 3.3E-OOS 

3.8E-004 3.0E-003 

HE-0011 7.5E-008 

1.3E-004 1.0E-003 

5.6E-OOS 1. 7E-004 

1.7E-001 2.6E-001 

T-R..-.,SyolemH1• I 1.2£ .... 

Totai~SyotemHI= I 1.0E-002 

Total Low Body WoigiO HI • I U£-004 

T- Fot- ... I 7.3E-007 

T-GIT_ ... I 85E-006 

T .... Thyrold ... I 1.7E-OO< 

Total Kidney,. = I UE-002 

TotallivorHI= I 2.1E-001 

TotatSkinHI• I ue..,., I 
Tola1 Blood Dloon!eno H1. I ',....,. I 

( ( 



F .. TRE5-4AWK4 __ 

I 

~ 
Water 

- ------- -----=-1::[ ~---
Surface Water Wetlands 

Area -4A 2.2' ~xvtws< 1-Chloropropane) 

2-Butanone 

4-Methytphenol 

Acetone 

Ammonia 

Antimony 

Anw!tnic 

Barium 

Benzene 

bm(2-Chlofoethy1) "'"'" 

bls(2-Ethylhexyl)phthalllte 

Cadmium 

Chlaroethane 

Cyanldf! (total) 

Iron 

taophorone 

Lead 

Manganese 

Nitrate/Nitrite 

Zmc 

(Total) 

2,'Z -oxybls( 1-Chlompropane) 

2.Sutanone 

4-Methylphenot 

Acetone 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

bfa(2-Ctlloroethyf) ether 

bcs(2-Ethylhexyl)phthalate 

cadmium 

Chloroethane 

Cyanide (total) 

Iron 

lsaphorone 

Lead 

Manganese 

Nitrate/Nitrite 

Zinc 

TABLE 6_.-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS 1-UR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Amencan Chem1cat Serv.ces NPL S1te 

2 2E.OOB 2.2'-oxybts(1-Chloropropane) low body Weigh! 9 3E-D05 

6 SE-008 

6.9E.<J07 

1.2E-007 

1.6E-009 

9.3E-009 

36E..011 

9 1E-007 

2-Butanone 

-4-Methylphenol 

Acetone 

Am mama 

Antimony 

2.7E-009 6 7E~ Arsentc 

Barium 

7 2E-007 1 4E-006 Benzene 

1.9E-008 1 4E-007 bls(2-Chlaroethyl) ether 

2 1E-008 2.3E-008 bis(2-Ethylhexyi)J)hthalate 

Cadmium 

4.0E-009 1 3E-008 Chloroethane 

Cyanide (total) 

Iron 

UE-011 4.7E-011 lsaphorone 

---

Lead 

Manganese 

Nitrate/Nitrite 

Zinc 

liver 2 BE-007 

respiratory system 4 SE-005 

fetotoxic 2 9E-OOS 

kidney 

""'" 2 7E-001 

ctrcutalory system 1 7E -003 

NA 3 BE-004 

bJood disorders 9 5E -002 

reproductive $yslem 

liver 

kidney 

liver 

IIVItr 

kidney 

CNS 

6 8E-005 

1 4E-002 

9 GE-005 

-4.5E-005 

4.9E-002 

2 JE-006 

kidney 1.1E-002 

ferotoldc 1 1E-004 

th.'f!~ 3.JE-OQ.4 

---~'~'~E~.<J0~7~17E-008~~-------~IT~~~·I+-_ 

1.6E-008 

B.lE-007 

7.9E.oo8 

1.6E-008 2.2'~1-C~) ,_....,_ --. ...._. 
.-....., -...... 

a 3E-007 s.nz.rw 
79E-008 M(2~--

bls(2·E~ 

c-
c-c--""' 

liver 

CNS 

NA 

respiratory aystem 

respratory tract 

fetCJtOXIC 

btood disorders -NA 

respiratory lrad 

fetotoxtc 

NA 

9 JE-005 

7 BE-008 3 4E-007 

4 3E-OOS 8BE~5 

1 1E-006 3 OE-005 

1 2E-002 2 SE-001 

B.OE-005 1 BE-003 

1 7E-OOS 4 OE-004 

1 2E-001 2.2E-001 

9 1E-004 9.7E-Q04 

12E.002 2.7E-002 

4 1E-005 1 4E-004 

4 0€-008 4.9E-005 

2.2E-003 5 1E-002 

70E.<J07 3.0E-Q06 

4.7E-004 1 1E-002 

1.1E-D04 

2.9E.OOS 3.6E-004 

1.SE-001 5 9E-001 

4.1E-006 4.1E-006 

8 GE-001 8 GE-001 

16E-OO<I 1 6E-004 

[1.7E.<J03 I 
I 4SE.oos:::J 

[~ 

Total Circulatory S)"Jtem HI~ 

Totat Respiratory System HI 

Total Fetotoxic HI =
Total ThyrOid HJ -

Total t<Jdney HI ~ 

Total l.Jver HI 2 

- [- ,,....,. I 
[ ~5£-002 J 
I 2 1E-004 ] 

Total Sktn HI ::: I 2.7E.<J01 l 
Total CNS HI :: [::!ilijQO 

Total Blood Disorders HI e D 1E+OOO___] 



I 

' 

~_.:::_~~~WK-4 

MediUm Exposure Expoaure ChemiCal 

MediUm Pomt 

TABLE 6.4-4 

SUMMARY OF RECEPTOR RISKS ....,.,.0 HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Amencan Chemical SeMCes NPL Srte 

Carcinogenic Risk Chem~eal 

I 
Non-Caranogente Hazard Quohent 

i i 
Water Surface Water Wetlands 

1 ~========~==~~======~~~~1 ~================~~~~~eat~~~=~·'~.'""'_'=••~•o.=n=P~~==rm~•~•=P~~T~~·~·~~p==============~~~P~nm~~~~~·~··-~·~·rc~,~~·~eat~·c--~~~~~~~h~al~at~•o~n4=~~~m==ai~~~T~~~··~~~ H ___ j _ __ E•~ure Target Organ ExPosure 

Area 4A 2,2' -oxybls( 1-Chtofopropane) 

2-Butanone 

4-Methylphenol 

Aeet0<1e 

Ammonia 

Antimony 

Atunlc 

Barium 

Benzene 

~2-<:hion>ethyl)ether 

~2-Eihylhexyl)phlholate 

Cadmium 

Chloroethane 

Cyanide(!~) 

Iron 

lsophorone 

Lead 

Manganese 

Nitrat~itnte 

Zinc 

5 4E-010 

1.6E..Q09 

2.3E-008 

3 2E.OCJ9 

3 8E-011 

2.7E-010 

2.2E-012 

5 4E-010 2.2' -oxybiS(1-Chloropropane) 

2-Butanone 

•-Methylphenol 

Acetone 

Ammonia 

Antimony 

1.1E-010 1 7E-009 Arwnlc 

Barium 

3 9E-008 6 3E-008 Benzene 

7.9E-010 J 9E-009 bts(2--Ghl0foethyl) ether 

7 •e-009 7.5E-009 bls(2-Ethylhexyl)phthalate 

Cadmium 

1.9E-010 4 7E-010 Chloroethane 

Cyanide (total) 

lr0<1 

1.1E-012 J .• E-012 lsopttorone 

Lead 

Manganese 

Nitrate/Nitnte 

Zinc 

lf------t----cc---+----jf------_l(T!!ota~I)+-2~.9E=-008=--j-----f-4" .. ~8~E-008 7.7E-008 
Air 

(Total) 

2,'Z -oxybls(1--Ghtol"opropane) 

2--Butanone 

"-Methylphe~ 

Acetone 

Alnrnonoa 
Antimony 

Atunoc 

Bar1um 
ll<!nzene 
~2-<:hloroelhyt) ether 

blo(2-Ettoythexyl)phthalate 

c""""""' 
Chlo<oelhane 

Cyanide (total) 

Iron 

lsophorone 

Lead 

S SE-010 

3 OE-008 

29E.OCJ9 

5.8E-010 2,2'-oxybt$(1-Chfompropane) 

2-Butanone 

•-Methy4phenol 

"""'""" Ammonia 

Antimony 

Atunic 

Barium 

J.OE--008 Benzene 

2.9E.OCJ9 blo(2-<:hlo<oelh~)-

blo(2-Eihylhexyl)phlhatate 

Cadmium 

Chforoethane 

Cpnide (total) 

Iron 

lsophorone 

Lead 

Manganeee Manganese 

NttmeiNitr1te Nltrllte1Nib1le 

Zinc Zine 
IT-I .... ------ 3.3E-008 3.3E.OOS Total 

Total Rlok Acrooo SUr1oce Wiler ~) 

( 

low body W81Qht 

Mr 

respiratory system 

fetotoldc 

kidney 

ll<ln 

circulatory system 

NA 

blood disorderJi 

reproductive system 

""'" lrlclney 

IM!r 
lover 

kidney 

kidney 

CNS 

kidney 

fetotoxic 

thyroid ______ 

-CNS 

NA 

respratory aywtem 

respiralafy ltad 

fetoloxk: -liver 

NA 

respiratory trad 

fetotoxic 

NA 

2 7E-005 2.7E-OOS 

1 6E-006 7 SE-007 2 -4E-006 

6 6E-005 1.0E-004 1 7E-004 

1.0E-005 5 1E-007 1.1E-005 

7.9E-002 5 7E.003 85E.002 
5 OE-00<1 3 BE-005 5 4E-OO< 

1.1E-OO< 8 OE-006 1.2E-004 

37E~ 7.8E.002 1.2E-001 

1.9£-005 3 7E-003 3 7E-003 

4.1E~3 6.0E-003 UJE-002 

3.3E-005 2.3E.OOS 5.6E.005 
1.2E.005 1 7E-006 1.3E-OOS 

1.6E-002 1 2E-003 I 8E-002 
18E~ 8 4E-007 2.5E-006 

3.1E-003 2.2E-004 3 3E-003 

3 3E-005 3.3E.005 

1.0E-OO< 4.4E--006 1.1E-004 --------
1.4E-001 9.5E-002 2.4E-001 

2 .• E-006 2 -4E-008 

SOE--001 S.OE-001 

91E.OOS 9 1E-005 

5.0E-OOI 5.0E.OOI 

T- Circulotory Syolorn HI = [~ 
T-R~ Syolorn HI • I 6 &E-005 I 

Total FeloiOidc HI = Li••- :J 
Total Thyroid HI= I ..... ...,. I 
Total Kidney HI. I 2.4E-1112 I 

Total UvorHI• [~ 
Total Skin HI= I 7.9E-002 I 
Total CNS HI= I 2.4E-006 I 

Total Blood oo-dots HI • U2iRiiiLJ 

w 

I 
1: 

( 



Scenario Tmefrarne: 

Receptor Population: 

Receptor Age: II 

I 

Medium 

j 

Exposure 

j 

Exposlft 
Medium Point 

Sediment T Sedlmenl I Creek 

Anta4B 

II 

Future 

Utility WOii<er 

Adult 

Chemical 

1 ,2-Dichloroethene (total) 

2-Melhylnaphtllalene 

4,4'-000 

4,4'-0DE 

4,4'-DOT 

Acetone 

alpha-Chlordane 

Anthrac:ane 

Arodor-1248 

Arodor-1254 

Arodor-1260 

Arsenk: 
Benzo(a)anthnlc:ene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Benzo(k)fluoranlhene 

beta-BHC 

bls(2-Eihylhexyl)phlhalata 

Cadmbn 

Carbalole 
Chromium (total) 

c~ 

Copper 

01-n-butytphthae 

Oibenzo(a,h)anltncene 

Endosullrll 

Endl1n 
Fluoranlhene 

gamma-81-tC 

~ 
Heptachlor 

lndeno(1.2.~ 

IIIQPIICJI01111 

Lead 
IMenuv 

II 

I 
Ingestion 

I 

7.6E-009 

4.0E-006 

3.3E-006 

3.1E-006 

1.8E-007 

7.1E-006 

7.6E-007 

4.6E-006 

1.1E-007 

1.2E-006 

1.3E-007 

1.2E-008 

1.9E-006 

2.3E-006 

2.9E-010 

1.1E-009 

a.SE-007 

1.5E-008 

B.BE-009 

1.1E-007 

HIE-007 

1.6E-011 

Table 6-5-1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 

I 
CarcinOgenic Risk Chemical 

Inhalation 

I 
Dermal 

I 
Total Primary 

Exposure Taruet 01'!1an 

1 .2-Dichloroe"- (total) lddney 

2-Methylnaphtllalene Gl tract 

3.6E-006 4.6E-006 4,4'-000 liver 

2.0E-007 2.4E-007 4,4'-DDE liver 

S.OE-006 8.3E-008 4,4'-DOT fetotoxie 

Acetone fetotoxie 

6.3E-006 9.4E-008 alpha-Chlordane liver 

AnlhnK:ene Gltract 

6.9E-007 1.1E-006 Arodor-1248 Rver 

5.6E-005 8.3E-005 Arodor-1254 liver 

3.9E-006 4.7E-006 Arodor-1260 cln:Uatory system 

7.3E-006 1.2E-005 Arsenic clrt:ulatory system 

5.3E-007 8.4E-007 Benzo(a)antiYBcene 

9.1E-006 1.0E-005 Benzo(a)pynlne 

6.5E-007 7.6E-007 Benzo(b)fluoranlhene 

6.1E-006 7.3E-008 Benzo(k)fluoranlhene 

9.5E-009 2.8E-008 beta-BHC liver 

1.1E-007 1.4E-007 bls(2-Ethylhexyl)phlhalate liver 

Cadmium lddney 

1.5E-009 1.8E-009 Carbazole 

Chromium (total) 

1.4E-008 1.5E-008 CtwyseM liver 

Copper lver 

Ol-n-bulylphtha lver 

4.8E-006 S.BE-006 Dllenzo(a,h~ 

Endolulllrll kidney 

Endrin liver 

F1ucnnlhene kidney 

7.7E-008 9.2E-008 ~HC liver 

1.4E-008 2.0E-008 ~ liver 

5.7E-007 B.BE-007 Heptachlor liver 

S.OE-007 B.OE-007 lndeno(1,2,3-cd)W11ne 

8.1E-011 9.7E-011 ll()llllorone kidney 

Lead CNS 

Mercury low 

Non-Carcinogenic Hazard Quotient 

'Ingestion Inhalation Dennal Total 

Exoosure 

1.5E-006 7.6E-006 9.1E-006 

1.7E-006 B.BE-006 1.1E-005 

5.4E-004 8.2E-004 1.4E-003 

2.8E-007 1.BE-006 2.1E-006 

S.OE-004 1.0E-003 1.5E-003 

9.6E-007 4.8E-006 S.BE-006 

S.OE-001 3.9E+OOO 4.4E+OOO 

2.9E-002 4.5E-002 7.4E-002 

2.3E-004 1.1E-003 1.4E-003 

1.3E-002 1.3E+OOO 1.4E+OOO 

1.2E-002 8.2E-002 7.5E-002 

1.0E-003 8.7E-004 1.9E-003 

9.5E-007 4.9E-006 5.9E-006 

7.3E-005 3.7E-004 4.4E-004 

S.BE-004 2.8E-003 3.4E-003 

1.1E-005 S.BE-005 8.7E-005 

1.1E-004 S.SE-004 B.BE-004 

1.1E-004 2.2E-004 3.3E-004 

1.4E-004 7.0E-004 8.4E-004 

2.4E-007 1.2E-006 1.4E-006 



Scenario Tmerrame: 

Receptor PopUation: 

Recep!Or Age: II 

Flo· UTI4BRME WK4 

I i i II 
Medium Exposure Expo$l.n Chwnlcal 

Medkm Point 

I 
I 

I II;.= I 

( 

II 

I Ingestion 

I 

Table 6-5-1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

I 
Can:inogenlc RJsk Cllemlcal 

Inhalation Dennal Total Primary 

I I Exposure I Target Organ 

Non-Carcinogenic Hazanl Quotient 

lngesllon Inhalation Dermal 

~J;~t LJ;~~I 
Methoxychlor I reproductive system S.SE-005 3.3E-004 

Naphlhlllene cin:ulatofy syslem 1.4E..()()6 7.1E..()()6 

Pyrene lver 1.4E-005 7.3E-005 

Zinc lhyroid 1.1E-003 1.9E-003 

(Total) 
--------------------- ----------- ------------ -----------

S.SE-001 5.4E+OOO 

Total Risk Across Sediments H 1.0E-004 I 

( 

Total Hazard Index Aaoss AJI Exposure Routes 

T olaf Reproductive System HI • 
T olaf Circulatory System HI = 

T olaf Fetotoxlc HI • 

Total Gl Tract HI • 

T olaf Thyroid HI • 

T olaf Kidney HI = 
T olaf Liver HI • 

( 

Total 

Exposure 

3.9E-004 

8.5E..()()6 

8.7E-005 

3.0E-003 --------------
5.9E+OOO 

I 5.9E+OOO I 

I 3.9E-004 

I 7.4E-002 

I UE-003 

I 1.81:'-005 

I 3.0E-003 

I 1.4E+OOO 

I 4.4E+OOO 

i: 



Scenario rtmetrame: 
Receptor Population: 

RecepiOf Age: II 

Fie· UTI48CT WK4 

I 

Medium 

I 

~ 

I 

Exposure 

I 

Medium Point 

Sediment I Sediment I Creek 

Area4B 

Future 

UtililyWorl<er 
AduH 

Chemical 

1 ,2-0ichloroethene (total) 

2-Melhylnaphthalene 

4,4'-000 

4,4'-00E 

4,4'-00T 

Acetone 

alpha-Chlordane 

Anthracene 

Arodor-1248 

Arodor-1254 

Arodor-1260 

Atsenk: 

Banzo(a)anlhracene 

Banzo(a)pyrene 

Banzo(b)ftuoranlhene 

Banzo(k)ftuoranlhene 

bet&-BHC 

bis(2-Ethyfhexyl)phlhafate 

Cadmium 
Carbazole 

Chromium (total) 

Chrysene 

Copper 

01-n-butytphthae 

Olbenzo(a,h)anllncene 

Endotulfan I 

Endrin 

Fluoranlhene 

gamma-BHC 

gamme-Chlorcl-. 
Heptachlor 

lndeno(1,2,3-cd)pynlne 

lsophorone 

Lead 

!Menuy 

II 

Ingestion 

5.9E-010 

3.1E-009 

Z.BE-009 

2.4E-009 

1.4E-008 

5.5E-007 

6.1E-006 

3.BE-007 

8.2E-009 

9.1E-006 

1.0E-006 

9.4E-010 

1.5E-009 

1.6E-009 

2.3E-011 

8.9E-011 

B.BE-006 

1.2E-009 

5.3E-010 

8.7E-009 

7.8E-009 

1.2E-012 

Table 6-5-2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

l 
Gardnogenlc Risk Chemical 

Inhalation Dermal Total Primary 

Exposure T ll!llel Oman 

l 
1 ,2-Dk:hloroethene (total) kidney 

2-Methylnaphthalene Gl tract 

1.1E-009 1.7E-009 4,4'-000 liver 
B.OE-009 9.1E-009 4,4'-00E liver 
1.5€-009 4.1E-009 4,4'-00T fetotoxic 

Acetone fetotoxlc 

1.9E-009 4.3E-009 alpha-Chlonlane liver 

Anlhracene Gltract 

2.7E-008 4.1E-008 Arodor-1248 liver 
1.7E-006 2.2E-006 Arodor-1254 liver 
1.2E-007 1.8E-007 Arodor-1260 circulatOf)' system 

2.2E-007 S.BE-007 Atsenlc cln:ulatOf)' system 

1.6E-008 2.4E-008 Banzo(a)anlhracene 

2.7E-007 3.6E-007 Banzo(a)pyrene 

2.0E-006 3.0E-006 Banzo(b)ftuoranlhene 

1.BE-009 2.8E-009 Banzo(k)fluoranlhene 

2.9E-010 1.8E-009 bet&-BHC liver 
3.4E-009 5.2E-009 bls(2-Eihyfhexyl)phthafate liver 

Cadmium kidney 

4.4E.011 8.7E-011 Catbazole 

Chromil.m (total) 

4.3E-010 5.1E-010 Chrysene liver 

Copper lver 
Dl-n-bulytphthalale liver 

1.4E-007 2.1E-007 Olbenzo(a,h)anttvacene 

Endosulfan I kidney 

Endrin liver 

Fluoranlhene kidney 

2.3E-009 3.5€-009 ganvna-BHC liver 

4.1E-010 9.4E-010 ~ liver 

1.7E-OOB 2.8E-OOB Heptachlor liver 

1.5€-008 2.3E-006 lndeno(1,2,3-cd)pynlne 

2.4E-012 3.7E-012 lsophonlne kidney 

lead CNS 

IMeraJrv low body weight 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Oennal Total 

Exposure 

S.BE-007 1.1E-006 1.7E-006 

B.BE-007 1.3E-006 2.0E-006 

2.1E-004 1.2E-004 3.3E-004 

1.1E-007 2.7E-007 3.BE-007 

1.9E-004 1.5E-004 3.4E-004 

3.7E-007 7.3E-007 1.1E-006 

1.9E-001 5.9E-001 7.9E-001 

1.1E-002 6.9E-003 1.8E-002 

S.SE-005 1.7E-004 2.6E-004 

5.2E-003 2.0E-001 2.1E-001 

4.8E-003 9.4E-003 1.4E-002 

4.1E-004 1.3E-004 5.4E-004 

3.7E-007 7.4E-007 1.1E-006 

2.BE-005 S.BE-005 8.4E-005 

2.2E-004 4.3E-004 6.5E-004 

4.3E-006 B.SE-006 1.3E-005 

4.2E-005 B.3E-005 1.3E-004 

4.2E-005 3.3E-005 7.5E-005 

5.4E-005 1.1E-004 1.6E-004 

9.2E-OOB l.BE-007 2.7E-007 



II 

fie· UT14BCT WK4 

I 
Medium 

i 

I 
I 

I 

Scenario Tlmeframe: 

Receptor Population: 

Receptor Age: 

i 

Exposure Expoaunt 
Medium Point 

I 
II 

Future 

UtiityWorlter 

Adult 

Chemical 

II~ 

II 

Table 6-5-2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

I 

I 
Can:lnogenlc Risk 

I 

Chemical Non-Carcinogenic Hazard Quotient 

Ingestion 

I 
Inhalation 

I 
Dennal 

I 
Total Primary Ingestion Inhalation Dennal 

Exposure T arvet Orllan 

~~I i~ I J.~~l·~.oo I 
MelhoX)IChlor I reproducllve system 2.5E-005 S.OE-005 

Naphthalene drculalofy system 5.5E-007 1.1E-006 

Pyrene lver 5.6E-006 1.1E-005 

Zinc ·------~------· 4.4E-004 2.6E-004 ----------- ------------ -----------
(Total) 22E-001 8.1E-001 

Total Risk Aaosa Sedlrnents II 3.BE-006 I Total Hazard Index Aaoss AI Exposure Routes II 

( 

Total Reproductive System HI = 
Total Circulatory System HI • 

Total Fetoloxlc HI • 

Total Gl Tracl HI • 

Total Thyroid HI • 

Total Kidney HI= 

Total Liver HI • 

( 

I 
I 
I 
I 
I 
I 
I 

Total 

Exposure I 
7.5E-005 

1.6E-006 

1.7E-005 

7.2E-004 --------------
1.0E+OOO 

1.0E+OOO I 

7.5E-005 I 
1.8E-002 I 
3.3E-004 I 
3.1E-006 I 
7.2E-004 I 
2.1E-001 I 
7.9E-001 I 
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Medium 

c-----
Groundwater [ 

'= J 
Upper Aquifer I 

Exposure 

Point 

Excavation 

Area 48 

!
-Scenario Timeframe: 

-

Rece-ptor Population: 

Recept~~~-

Chemical 

TABLE 6-5-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

2.84E-003 2.84E-003 

1.17E-005 1.17E-005 

1.16E-002 1.16E-002 

6.96E-005 6.96E-005 

1.13E-005 1.13E-005 

7.52E-006 7.52E-006 

6.29E-007 6.29E-007 

5.55E-010 S.SSE-010 

I 
Non-Carcinogenic Hazard Quotient 

--t: [ Oom;. 

----~ 

Primary Ingestion Inhalation Total 

Target Organ Exposure 

·-. ---- -~~~--

[ci rculatory system 2.63E-004 2.63E-004 

CNS 1.64E-002 1.64E-002 

fetotoxic 1.74E-004 1.74E-004 

kidney 2.18E-003 2.18E-003 

Gltract 2.93E-003 2.93E-003 

I ow bodywt 1.82E-002 1.82E-002 

generalized 4.15E-002 4.15E-002 

respiratory 1.19E-001 1.19E-001 

eire ulatory system 7.26E-004 7.26E-004 

kidney 

skin 2.27E-001 2.27E-001 

liver 

cir culatory system 7.2BE-002 7.28E-002 

NA 3.37E-003 3.37E-003 

bl OOd disorders 3.72E+002 3.72E+002 

kidney 5.55E-001 S.SSE-001 

eproduetive r 

liver 1.13E-001 1.13E-001 

kidney 5.63E-002 5.63E-002 

fiver 1.62E-002 1.62E-002 

kidney 

1.73E-002 1.73E-002 

ci rculatory system 9.BOE-005 9.BOE-005 

ci rculatory system 2.65E-005 2.65E-005 

liver 4.12E-004 4.12E-004 

I owbodywt 3.6BE-005 3.6BE-005 

Hver 2.84E-001 2.84E-001 

7.72E-002 7.72E-002 

kidney 8.61E-005 6.61E-005 

CNS 

kidney 9.65E-002 9.65E-002 

liver 4.64E-003 4.64E-003 

ci rculatory system 4.75E-003 4.75E-003 

I owbod)'wt 2.41E-003 2.41E-003 
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-

I I 
Medium Exposure Exposure 

Medium Point 

I I 

I Air Excavation 

Vapors 

TABLE 6-5-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

r

Scenario Timeframe:-~-. -Fu~-

Receptor Population: Utility Wor1<er 

[ R_ecep~to~r_Ag_":___ __,_,A"du"'l"t =-c~,---,,--~,---c-=~~ 1 

Chemical Carcinogenic Risk Chemical 

--~------- ---~--~----·- ---------

Ingestion Inhalation Dermal Total 

Exposure 

~-----

Nitrate/Nitrite Nitrate/Nitrite 

Phenol Phenol 

Thallium Thallium 

Toluene Toluene 

trans-1,2-Dichloroethene trans-1,2-Dichloroethene 

Vanadium Vanadium 

Vinyl Chloride 2.13E-006 2.13E-006 Vinyl Chloride 

Xylene (mixed) Xylene (mixed) 

Zinc Zinc 

(Total) 1.45E.002 1.45E.002 (Total) 

1,1-Dichloroethane 1,1-Dichloroethane 

1,2-Dichlorobenzene 1,2-Dichlorobenzene 

1,2-Dichloroethane 7.20E-008 7.20E-008 1,2-Dichloroethane 

1,2-Dichloroethene(mlxture) 1,2-Dichloroethene(mlxlure) 

1,4-Dichlorobenzene 2.22E.OOB 2.22E.OOB 1,4-Dichlorobenzene 

2,2'-oxybls(1-Chloropropane) 2.25E-006 2.25E-006 2,2'-oxybis(1-Chloropropane) 

2.4-Dimethytphenol 2.4-Dimethytphenol 

4-Methytphenol (P-Cresol) 4-Methylphenol (P-Cresol) 

Aluminum Aluminum 

Ammonia Ammonia 

Antimony Antimony 

Arochlor-1248 Arochlor -1248 

Arsenic Arsenic 

Barium Barium 

Benzene 1.35E.003 1.35E.003 Benzene 

BerytHum Beryllium 

bis(2-Chloroethyi)Ethar bis(2-Chloroethyi)Ether 

bis(2-Eihylhexyt)Phthalate bis(2-Ethylhexyt)Phthalate 

Cadmium (water) Cadmium (water) 

Chloroethane Chklroethane 

Chloromethane Chloromethane 

Chromium (VI) Chromium (VI) 

cis-1,2-Dichloroethene cis-1,2-Dichloroethene 

CobaH CobaH 

( 

I 
-- -- ,,-~-~ 

Non-Carcinogenic Hazard Quotient 

------ -- ------

Primary Ingestion Inhalation Dermal Total 

Target Organ Exposure 

--------

I fetotoxic 

liver 1.08E.003 1.08E.003 

NA 2.59E-002 2.59E-002 

liver 2.44E.001 2.44E-001 

kidney 1.05E-004 1.05E-004 

circulatory system 1.32E-003 1.32E.003 

Hver 

fetotoxic 6.&4E-002 6.&4E-002 

thyroid 1.54E.003 1.54E.003 
----- ------ ------ -------------- --------------

3.74E+002 3.74E+002 
~-- ------ ---- ~-

kidney 4.98E-005 4.98E.005 

low body weight 5.31E-003 5.31E.003 

circulatory system 1.58E-003 1.58E.003 

liver 1.23E.005 1.23E.005 

liver 

NA 

respiratory system 

respiratory system 

NA 

respiratory tract 

fetotoxic 

blood disorders 7.69E+001 7.69E+001 

lung 

liver 

NA 

respiratory tract 

fetotoxic 9.44E-004 9.44E-004 

kidney 

respiratory tract 

( 



TABLE 6-5-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Se<Vice NPL Site 

~cenaliofimelrame·-': -----"-==--~F~ut~ure~====--=c·] Receptor Population: Ulility Worlr.er 

~e_cep_~rAge: _ Adult 

~:_leroi!_cls~cslrsktbls\UG4BFWR~~~WK'-='-4'===-=-i7'··"'-==~=---~-~ -·c··=~=cc~~"-''--~--=====-"'-=-c-c--~c ·-- ~.coc=c=~·~.c..c=======~c-Jc===~=''-'--'---'-'-=-=-.c==c-.=--c_ . -_- ________ ...c..========c-c--- -

Medium Exposure Exposure Chemical 

Medium Point 

-~--

I I Copper 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Vinyt Chloride 

Xylene (mixed) 

Zinc 

-

-·. 

(Total) 

Carcinogenic Risk Chemical 

---

Ingestion Inhalation Dermal 

-----
___ L__ ___ _L ____ _ l ,;:.- '------------

5.09E-008 

1.42E-007 

Copper 

Diethyfphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

5.09E-008 Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

1.42E-007 Vinyt Chloride 

Xylene (mixed) 

Zinc 

1.36E-003 1.36E-003 (Total) 

Total Risk Across Groundwater [_1.6E-002 j I 
Total Risk Across All Media and All Exposure Routes IJ 

Non-Carcinogenic Hazard Quotient 

. ------~----

_Ta;g __ :_·_7~~~~-g-~an-~-ln~g~e~s~tio-n~-rw.·-- ··'--D~e~rm~a~'-..L~E_x_:~:~~-~re-
respiratory tract 

NA 

respiratory tract 

respiratory tract 

circulatory system 

respiratory tract 

CNS 

CNS 

CNS 

3.03E-003 

1.00E-004 

3.08E-003 

2.43E-002 

7.69E+001 

3.03E-003 

1.00E-004 

3.08E-003 

2.43E-002 

7.69E+001 

Total Hazard Across Groundwater 1 [- 4.5E+002 I 

Total C~rculalory System HI = 

Total Liver HI = 

Total Kidney HI = 

Total Skin HI = 
Total Thyroid HI = 

Total CNS HI = 

Total Respiratory Tract HI= 

Total Gl Tract HI = 

Total Blood Disorders HI = ~===~ 
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I 
Medium Exposure Exposure 

Medium Point 

Groundwater JUpper Aquife; I Excavation 

Area 48 

( 

TABLE 6-5-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

nario. Timeframe: ·Future- Ji 
cept.or Po.pul.ation: Utility Worke.r 

eceptor A~ge=---=-' =· =.c.c··===--'-Adult_ .. _-_. __ 

.. 

=-J 
Chemical Carcinogenic Risk 

-

] Ingestion Inhalation Dermal Total 

Exposure 

-. 
I 1 ,1-Dichloroelhane 1 ,1-Dichloroethane 

1,2-Dichlorobenzene 1,2-Dichlorobenzene 

1,2-Dichloroethane 5.62E-010 5.62E-010 1.2-Diellloroethane 

1,2-Dichloroethene(mlxture) 1,2-Dichloroethene(mlxture) 

1,4-Dichlorobenzene 2.50E-009 2.50E-009 1,4-Dichlorobenzene 

2,2'-oxybis(1-Chloropropane) 6.02E-006 6.02E-006 2 ,2' -oxybis(1-Chloropropane) 

2.4-Dimethyfphenol 2,4-Dirnethyfphenol 

4-Methyfphenol (P-Cresol) 4-Methyfphenol (P-Cresol) 

Aluminum Aluminum 

Ammonia Ammonia 

Antimony Antimony 

Arochlor-1248 9.41E-006 9.41E-006 Arochlor-1248 

Arsenic 3.87E-006 3.87E-006 Arsenic 

Barium Barium 

Benzene 3.83E-005 3.83E-005 Benzene 

Beryllium Beryllium 

bls(2-Chloroethyf)Ether 2.30E-007 2.30E-007 bls(2-Chloroethyf)Ether 

bis(2-Ethyfhexyf)Phthalate 3.76E-008 3.76E-006 bis(2-Ethy1hexyf)Phthalate 

Cadmium (water) Cadmium (water) 

Chloroelhane 2.49E-006 2.49E-006 Chloroethane 

Chloromethane 2.08E-009 2.08E-009 Chloromethane 

Chromium (VI) 1.84E-012 1.84E-012 Chromium (VI) 

cis-1,2-Dichloroethene cis-1.2-Dichloroethene 

CobaR CabeR 

Copper Copper 

Diethyfphthalate Dlethyfphthalate 

Ethyfbenzene Ethyfbenzene 

Iron Iron 

lsophorone 1.93E-011 1.93E-011 lsophorone 

Lead Lead 

Manganese (nonfood) Manganese (nonfood) 

Methyfene Chloride , .,.,. I , .,, .. Methyfene Chloride 

Naphthalene Naphthalene 

Nickel Nickel 

( 

---- - - --'-

Non-Carcinogenic Hazard Quotient 

r--, .. 

Primary Ingestion Inhalation Total 

Target Organ Exposure 

·-
159E-o03~ circulatory system 1.59E-003 

CNS 9.91E-002 9.91E-002 

fetotoxic 1.05E-003 1.05E-003 

kidney 1.32E-002 1.32E-002 

Gltract 1.77E-002 1.77E-002 

lowbodywt 1.10E-001 1.10E-001 

generalized 2.51E-001 2.51E-001 

respiratory 7.19E-001 7.19E-001 

circulatory system 4.39E-003 4.39E-003 

kidney 

skin 1.37E+OOO 1.37E+OOO 

liver 

circulatory system 4.40E-001 4.40E-001 

NA 2.04E-002 2.04E-002 

blood disorders 2.30E+002 2.30E+002 

kidney 3.35E+OOO 3.35E+OOO 

reproductive 

liver 6.85E-001 6.85E-001 

kidney 3.40E-001 3.40E-001 

liver 1.10E-001 1.10E-001 

kidney 

1.04E-001 1.04E-001 

circulatory system 5.92E-004 5.92E-004 

circulatory system 1.80E-004 1.80E-004 

liver 2.49E-003 2.49E-003 

lowbodywt 2.22E-004 2.22E-004 

liver 1.72E+OOO 1.72E+OOO 

4.86E-001 4.66E-001 

kidney 5.20E-004 5.20E-004 

CNS 

kidney 5.83E-001 5.83E-001 

Uver 2.80E-002 2.80E-002 

circulatory system 2.87E-002 2.87E-002 

lowbodywt 1.45E-002 1.45E-002 
-

( 
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·-----r~ 

Medtum I ~xposure l Exposure 
Medtum Point 

-- -

I I 

TABLE 6-5-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

I
S~e~;rio-Tim~ame~- -_~. -- ~~=~:]---~ 
Receptor Popul.atio.n: Uti.lity. Worl<er 
Receptor Age_:_ ___ _ ___ Adult _ _ 

- ---- - --

-- ~--=-c__-.c.===-~ ----~--

Chemical Carcinogenic Risk Chemical 

~es~·ont lnhaooa~ttonr Dermal ]~~tal 
Exposure 

-----'--~- - - - --
Nijrate/Nitri1e 

Phenol 

Thallium 

Toluene 

trans-I ,2-Dichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

7.04E·009 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

7 .04E-009 Vinyl Chloride 

Xylene (mixed) 

Zinc 

----H-------~---~(T.___o~ta_._l)+------~-- _____ _ 4.8\E-005 ,__ ______ (T.otal) 

Air Excavation I , I -Dichloroethane 1,1-0ichloroethane 

1.2-Dichlorobenzene Vapors I ,2-Dichlorobe~ene 

fetotoxic 

liver 

NA 

liver 

kidney 

circulatory system 

liver 

fetotoxic 

thyroid 

kidney 

low body weight 

I .2-Dichloroethane 

1,2-Dichloroethene(mixture) 

1,4-Dichlorobenzene 

2,2'-oxybis( 1-Chloropropane) 

2,4-Dimethylphenol 

4-Methylphenol (P-Cresol) 

Aluminum 

1.97E-OIO 1.97E-01 0 1,2-Dichloroethane circulatory system 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Beryllium 

bls(2-Chloroethyi)Ether 

bls(2-EthytheX)1)Phthalale 

Cadmium (water) 

Chloroethane 

Chloromethane 

Chromium (VI) 

cls-1,2-Dichloroethene 

__ --=----~--===-=-""--L-===~· ~C~o-~ba~H- =·o=-== 

S.OBE-011 

6.15E-009 

3.71E-006 

1,2-Dichloroethene(mixture) 

6.08E-011 1,4-Dichlorobenzene liver 

6.15E-009 2,2'-oxybis(1-Chloropropane) liver 

2,4-Dimethylphenol 

4-Methytphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

3.71E-006 Be~ene 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyt)Phthalate 

Cadmium (water) 

Chloroethane 

Chloromethane 

Chromium (VI) 

cls-1,2-Dichloroethene 

Cobalt 

NA 

respiratory system 

respiratory system 

NA 

respiratory tract 

fetotoxic 

blood disorders 

lung 

liver 

NA 

respiratory tract 

fetotoxic 

kidney 

respiratory tract 

4.98E-005 

5.31E-003 

1.56E-003 

1.23E-005 

7.69E+001 

9.44E-004 

6.52E-003 

1.57E-001 

1.47E+OOO 

6.34E-004 

7.95E-003 

4.01E-001 

9.33E-003 

6.52E-003 

1.57E-001 

1.47E+OOO 

6.34E-004 

7.95E-003 

4.01E-001 

9.33E-003 

2.43E+002 2.43E+002 

4.98E-005 

5.31E-003 

1.58E-003 

1.23E-005 

7.69E+001 

9.44E-004 
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T I 
Medium Exposure Exposure 

Medium Point 

------~ --· -·----- ---- ----
I I 

( 

TABLE 6-5-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

[

Scenario Timeframe: Future J 
Receptor Population: Utility W. or1<er 

~~ce~-----~---

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Total 

Exposure 

----------- -- - ------- -- ---·------ ---------- ---·--

Copper Copper 

Die thy! phthalate Diethylphlhalate 

Ethylbenzene Ethylbenzene 

Iron Iron 

lsophorone lsophorone 

Lead Lead 

Manganese (nonfood) Manganese (nonfood) 

Methylene Chloride 1.39E-010 1.39E-010 Methylene Chloride 

Naphthalene Naphthalene 

Nickel Nickel 

NitrateJNilrite NitrateiNilrite 

Phenol Phenol 

Thallium Thallium 

Toluene Toluene 

"1-~==~~=-=~~-=--~=·===c~-=~=c~=---------11 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Total 

I 
Target Organ Exposure 

--- ---

I 

respiratory tract 3.03E-003 3.03E-003 

NA 

respiratory tract 

respiratory tract 1.00E-004 1.00E-004 

circulatory system 3.08E-003 3.08E-003 

respiratory tract 

CNS 2.43E-002 2.43E-002 

trans-1,2-Dichloroelhene trans-1,2-Dichloroelhene 

Vanadium 

Vinyl Chloride 3.89E-010 3.89E-010 

Xylene (mixed) 

Zinc 
------------ -------------- -----------

(Total) 3.72E-006 3.72E-006 

Total Risk Across Groundwater I 5.2E-005 I 
Total Risk Across All Madia and All Exposure Routes 

( 

Vanadium 

Vinyl Chloride CNS 

Xylene (mixed) CNS 

Zinc ---- -------------
(Total) 

-------
7.69E+001 7.69E+001 

Total Hazait:l Across Groundwater ]I 3.-2~1-

-Total Circulatory System HI- I 4.9E-001 ) 

Total Liver HI= I 4.0E+OOO I 
Total Kidney HI= [4.3E+ooo] 

Total Skin HI= I ~~ 
Total Thyroid HI= I 9.3E-003 _-] 

Total CNS HI = [}:2E~ 
Total Respiratory Tract HI = [Y~J 

Total Gl Tract HI= I 1.8E-002 I 
Total Blood Disorders HI= [- 3.1 E+02 I 

( 



SCenario nmetrame: 
Receptor Population: 

Rec:eptor Age: II 

I 

Medium 

i 

Exposure 

i II 

Exposure 

Medium Point 

Sediment I Sediment I Creek 

Atea4B 

Futln 

Routine Wor1<er 

Adult 

Chemical 

1,2-0ichloroelhene (total) 

2-Melhylnaphlhalene 

4,4'-DDD 

4,4'-0DE 

4,4'-0DT 

Acetone 
alpha-Chlordane 

Anllvacene 

Arodor-1248 

Arodor-, 254 

Arodor-1280 

Arsertlc 

Benzo(a)antlncene 

Benzo(a>PYr-

Benzo(b)lluoranlhene 

Benzo(k)lluoranlhene 

bela-BHC 

bls(2-Eihyllexyl)phthalate 

Cadmium 

Carflazole 

Chrorrium (total) 

~ 
Copper 

Ol-n-butylphlhe 
Ollenzo(a.h)8nthracane 

Endodanl 

Endtln 

Fb:lrwllhene 

gamrna-SHC 

gamma-Chlordane 

~ 
lndeno(1.2.3-cd~ 

II 

I 
Ingestion 

I 

6.5E-009 

3.4E-008 

2.9E-008 

2.7E-008 

1.5E-007 

6.2E-006 

B.BE-007 

4.0E-008 

9.2E-008 

1.DE-008 

1.1E-007 

1.DE-008 

1.6E-008 

2.DE-008 

2.5E.010 

9.9E.010 

7.4E-007 

1.3E-008 

5.9E-009 

9.7E-008 

8.7E-008 

1.4E-011 

Table 6-5-5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

! 

I 
carcinogenic Risk Chemical 

Inhalation 

I 
Oennal 

I 
TOial Primary 

Exposure Target Organ 

I 
1.2-0ichloroelhene (total) lddney 
2-Melhylnaphthalene Gl tract 

3.BE-008 4.4E-008 4,4'-DDD liver 

2.DE-007 2.3E-007 4,4'-DDE liver 

5.DE-008 7.8E-008 4,4'-DOT felotoxlc 

Acetone fetotmcic 

8.2E-008 8.9E-008 alpha-Chlordane Mver 
Anthracene Gltract 

8.9E-007 1.DE-006 Arodor-1248 liver 

S.BE-005 6.2E-005 Arodor-, 254 liver 

3.9E-006 4.6E-008 Arodor-1280 clrcUatory system 

7.3E-008 1.1E-005 Arsenic ciraJiatory system 

5.3E-007 6.2E-007 Benzo(a)anthracene 

9.1E-006 1.DE-005 Benzo(a)pyrene 

6.51:-007 7.6E-007 Benzo(b)lluoranthene 

6.1E-008 7.1E-008 Benzo(k)tluoranlhene 

9.5E-009 2.6E-008 beta-BHC liver 

1.1E-007 1.3E-007 bls(2-Eihyllexyt)phthalate liver 

Cadmium lddney 

1.5E-009 1.7E-009 Carbazole 

Chromium (total) 

1.4E-008 1.5E-008 c~ liver 

Copper liver 

()l.n-butylphthe liver 

4.8E-006 5.5E-006 Dllenzo(a,h)anthracene 

Endoaulfanl lddney 

Endrin liver 

Fluoranlhene kidney 

7.8E.()()8 9.0E.ooe gamrna-SHC llvar 

1.4E.()()8 1.9E-008 gamma-Chlordane llvar 

5.7E-007 6.6E-007 HepCachlor lver 

S.OE-007 5.9E-007 lndeno(1,2,3-cd)pynlne 

8.1E-011 9.5E.011 
,.....__ 

lddnev 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation I Dennal Total 

Exoosure 

1.3E-006 7.6E-006 8.9E-006 

1.5E-006 B.BE-006 1.0E-oo5 

4.7E-oo4 B.2E-004 1.3E-003 

2.4E-007 1.BE-006 2.0E-006 

4.3E-oo4 1.0E-003 1.4E-003 

8.3E-007 4.8E-006 5.7E-006 

4.3E-001 3.9E+OOO 4.4E+OOO 

2.5E-002 4.5E-002 7.0E-002 

2.0E-oo4 1.1E-003 1.3E-003 

1.2E-002 1.3E+OOO 1.4E+OOO 

1.1E-002 6.2E-002 7.3E-002 

9.1E-004 8.7E-004 !.BE-003 

6.2E-007 4.9E-006 5.7E-006 

6.4E-005 3.7E-004 4.3E-004 

4.9E-004 2.8E-003 3.3E-003 

9.7E-006 5.6E-005 6.6E-oo5 

9.5E-oo5 5.5E-004 6.4E-004 

9.4E-005 2.2E-004 3.1E-004 

1.2E-004 7.0E-004 8.3E-004 

2.1E-007 1.2E-008 1.4E-006 



II 

Scenario~: 

Receptor PopMtlon: 

Receptor Age: 

Fle·IN04BRME.WK4 

I 

Medium 

i 

Expostn 

i 

Expoltn 

Medium Point 

I 
II 

Fulure 

Routine Wotker 

Adult 

ChenWcll 

lead 

Men:ury 

Methoxychlor 

Naphlhalene 

~ 
Zinc 

II 

I 

(Total) 

Ingestion 

I 

Table 6-5-5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

Ca ciiiOgellic Risk 

II 

Chemical 

i 
Inhalation 

I 
Oennal 

I 
Total Primary 

Exposure T arvet Organ 

lead I CNS 

Men:ury low body weight 

Fi-~ 
lngedon ~ Inhalation I Oennal 

Methoxychlor reproductive system 5.7E-005 3.3E-004 

Naphlhalene drallatory system 1.2E-006 7.1E-006 

~ lver 1.3E-005 7.3E-005 

Zinc 9.8E-004 1.9E-oo3 

I 

··········--- ------------ ------------- ······-~·-····· ----------- ------------ -----------------------·-
1.3E-005 8.5E-005 9.8E-005 (Total) 

Total Risk Aaoss Sediments I 9.8E-005 I 

( 

4.8E-001 5.4E+ooo 

Total Hazard Index Aaoss AI Exposure Routes 

Total Reproductive System HI = 
Total Circulatory System HI • 

T Olal Fetoloxlc HI • 

Total Gl Tract HI• 

Total Thyroid HI = 
Total Kidney HI • 

Total Liver HI = 

I 

I 
I 
I 
I 
I 
I 
I 

( 

I 
Total 

Exposure 

3.9E-004 

8.3E-006 

8.5E-005 

2.9E-003 --------------
5.9E+ooo 

5.9E+ooo I 

3.9E-004 

7.0E-002 

1.3E-oo3 

1.8E-005 

2.9E-003 

1.4E+ooo 

4.4E+ooo 



bn.no Tlmohme: 

Receptor Populotion: 

Rocoptor AQe: 

I 
-

I 

e_.... 

I 

Expos ... 

II - Point 

Sediment I - I ~ 

ArN4B 

Fulu,. 

Routine WOII<or 

Adult 

Chemic:ol 

1,2-Cilc:Hooowlheue (lolol) 

2-~ 

4,4'-000 

4,4'-00E 

4,4'-00T --alplla-CIIIonlo 

Anlhrlcene 
--1248 

Anldor-1254 

--1260 

At..wc 
!Ienzo( I,__,. 
Beluo{l,._ 

Bonzo(b~ 

~ 
biii-IIHC 

1111(2-E~ 

Cldmlum 

Clrblzolo 

Cllnlmlum {Ioiii) 

ChryMne 

Copper 

~ 
Oiblnzo(l,h,__,. 

-..r.nl 

Endrin 
FUnn1hene 

giiiiiM-8HC 

Qll'niiii-Citla 
HepllcHor 

lndono(l ,2,3-cd)pyreM ...,_,. 
lUd 
MenDy 

Mwlloxydllor 

~ ,.,._ 
Zilc 

(Talol) 

I 
Ingestion 

5.7E-ll10 

J.OE-009 

2.5E-009 

2.4E-009 

1.3E-ll08 

5.4E.007 

8.0E-ll08 

3.5E.007 

B.IE-009 

e.OE-008 

9.9E-009 

UE-lliO 

UE-009 

1.7E-ll08 

22E-ll11 

8.7E-ll11 

6.5E-ll08 

12E-009 

52E-lll0 

ME-009 

7.8E-009 

12E-ll12 

1.2E-008 

I 

Table 6-~ 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Senrlces NPL SHe 

~Rill< 

II 

Chemal 

I 
Non-e.n:inogonlc: Haurd Quotient 

- I Dormal I Tolll Prtmoty 
'Ingestion ~~-~ Dormal 

e_.... T!!JI!! OrQ.n 

I 
1,2-Dic:hlofoelhene (loWQ kldnoy 5.7E.007 1.1E-006 

2-Methy!Mplltlwlene Gl tract 6.6E.007 1.3E-006 

I.IE-009 1.7E-009 4,4'-000 -e.oe-009 9.1E-009 4,4'-DOE -1.5E-009 4.0E-009 4,4'-00T ,_>de 2.1E-004 1.2E-004 

Acelone leloloxlc 1.1E.007 2.7E-007 

1.9E-009 4.3E-009 llpho-Chlordono - 1.9E-004 1.5E-004 

Anlhrlcene Gllracl 3.8E.007 7.3E-007 

2.7E-ll08 4.0E-ll08 --1248 -1.7E-ll08 2.2E-006 Anldor-1254 - 1.9E-OOI 5.9E-001 

1.2E.007 1.8E.007 --1260 clfeWoto<y syslem 

2.2E-007 5.7E-007 - cln:uUtoty tyllwm I.IE-002 6.9E-003 

I.BE-006 2.4E-ll08 Benzo(•)lnlh,_.,. 

2.7E-007 3.8E.007 !Ienzo(.,_ 

2.0E-ll08 3.0E-ll08 Bonzo(b,_,__ 

1.8E-ll08 2.8E-009 Blnzo(l<,.,.,.._ 
2.9E-ll10 1.7E-009 beti-BHC -UE-llOV 5.2E-009 b11(2-Ef1yfhe~ - 8.6E-005 I.TE-004 

Cldmlum kldnoy S.IE-003 2.0E.OOI 

HE-ll11 UE-ll11 Clrblzolo 

Chromium (lolol) 4.7E-003 HE-003 

UE-ll10 5.1E-ll10 ChryMne -Copper - 4.0E-004 1.3E-004 

Oi-f>.bulylpll- - 3.8E-007 7.4E-007 

1.4E.007 2.1E.007 Oibenzo(l,h,__,. 

EndoiUIIen I kidney 2.8E-005 5.6E.005 

Endrin - 2.1E-004 4.3E-004 

F"luoronlhene kldnoy 42E-006 8.5E-006 

2.3E-009 3.5E-009 gMIIJII-BHC - 4.1E-005 8.3E-005 

4.1E-ll10 8.3E-ll10 ~ liver 4.1E-005 3.3E-005 

1.7E-ll08 2.8E-ll08 ~ - 5.3E-005 I.IE-004 

I.SE-006 2.3E-006 lfano(1,2,~ 

2.4E-ll12 3.7E-ll12 lsaphclrune kldnoy 9.0E-006 I.BE-007 

lHd CNS 

Mercl.oy low body weight 

Mdlolly<:hlor 
l'lpi'O<U:Iive ·-

2.5E-005 S.OE-005 H.,_ c:ll'aUio<y tyllwm HE-007 I.IE-006 ,.,._ - 5.5E-008 I.IE-005 

Zilc llyrcld 4.3E-004 2.8E-004 
------------ ------------ rr...n 

------------------ --------- ---------- ---------
2.6E-008 3.7E-008 2.1E-001 B.IE-001 

ToiiiiRllkAcrou- I 3.7E-006 I ToiiiiHautd lndox Acrou All Eltpoaure R-• 
Tatal R~ Syslom HI• 

Toll! Cln:ul*>ry Syslom HI • 
TataiF~HI• 

Tatal Gl T- HI• 

Tatal Thyrokl HI• 

Tolll Klchry HI • 

Tatal U..HI• 

I I Total 

~·ure 

1.7E-006 

2.0E-006 

3.3E-004 

3.8E.007 

3.4E-004 

1.1E-006 

7.8E.001 

1.6E-002 

2.6E-004 

2.1E.OOI 

1.4E.002 

5.3E-004 

1.1E-ll08 

8.4E.005 

6.4E-004 

1.3E-005 

1.2E-004 

7.4E.OOS 

I.BE-004 

2.7E.007 

7.5E-005 

UE-ll08 

1.7E-005 

7.1E-004 -----------
I.OE+OOO 

I I.OE+OOO I 

I 7.5E-005 I 
I I.BE-002 I 
I 3.3E-ll04 I 
I J.IE-006 I 
I 7.1E-ll04 I 
I 2.1E.OOI I 
I 7.8E.OOI I 



~cenario Timeframe: Future~ 

l-~-=--~=;"-:.:C--=:::pt:!':.=;o'=~~=::!~'::'l~=ti=on=:===,:--:_,_~,.,~"'c-~ne_:~~rk~e~r ~-~-~ -~--~--~-~~] 

Table 6-5-7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

,-'F'c"ile'"C·c'fwo=:rl<r=:4b::Cwk=c4=r======c--,.,-=-==-·~~== ·-r-·-=c=c=======r=======~==---=-c.=========j[====-,--~- ________ -"'-''-=============-c~--- -~ 

l
l Exposure -~ Exposure Chemical ~- '""""'' ~ u~1- N...C•m- HouO O-m -Medium 

Medium Point 

----,-----1 Primary--T lngestionJ l~halatio~ [Dermalj Total 

F.S:;=u=rf;=ace=:=:W:=a=te=-r=*==:S:=u=:rf:=ace==;W';';=a:='te=r=:i==:D;=ra=:i=na=g=e~~========i==-===~=====i====cf---'="""~~ - - Taroet Oroan - - -~- -~ - Exposur~ 

Ditch 

Area 4B 

1 , 1 , 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1 , 1 .2-Trichloroethane 

1 . 1-Dichloroethane 

1 ,2,4-Trimethytbenzene 

1 ,2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,3,5-Trimethylbenzene 

1 ,;}-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 

Chloroform 

cis-1 ,2-Dichloroethene 

Ethyl Benzene 

m,p-xylene 

Naphthalene 

ortho-xylene 

T etrachtoroethene 

Toluene 

trans-1 ,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

4.6E-009 

2.0E-010 

2.7E-008 

6.6E-010 

3.6E-010 

4.4E-010 

2.8E-010 

2.2E-006 

4.8E-009 

3.3E-009 

1.1E-007 

B.BE-010 

7.3E-010 

6.4E-009 

1.1E-009 

2.7E-006 

1,1. 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1.1 ,2-Trichloroethane 

1 , 1-Dichloroethane 

1 ,2,4-Trimethytbenzene 

1 ,2-Dichlorobenzene 

9.4E-009 1 ,2-Dichloroethane 

1 ,3,5-Trimethytbenzene 

1 ,;}-Dichlorobenzene 

3.5E-009 1 ,4-Dichlorobenzene 

1.4E-007 Benzene 

Chlorobenzene 

1.5E-009 Chloroethane 

1.1 E-009 Chloroform 

S.BE-009 

1.4E-009 

4.9E-006 

cis-1 ,2-Dichloroethene 

Ethyl Benzene 

m,p-xylene 

Naphthalene 

ortho-xylene 

T elrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

Trichloroelhene 

Vinyl Chloride 

{Total} 2.3E-006 2.8E-006 5.1E-006 {Total) 

TotaiRiskAaossSurfaceWater II 5.1E-006 I 

( 

liver 7.5E-004 3.1E-003 3.BE-003 

liver 1.6E-006 6.2E-006 7.BE-006 
circulatory system 7.0E-005 1.BE-004 2.5E-004 

circulatory system 2.3E-004 4.0E-004 6.2E-004 

S.OE-005 2.2E-003 2.3E-003 

nervous system 7.3E-006 1.2E-004 1.3E-004 

fetotoxic 1.9E-005 2.0E-005 3.8E-005 

2.1E-005 4.3E-004 4.5E-004 

3.1E-006 7.3E-005 7.6E-005 

Gl tract 3.1E-006 5.2E-005 5.5E-005 

blood disorders 3.4E-003 1.4E-002 1.BE-002 

liver 4.7E-006 1.4E-004 1.4E-004 

liver B.3E-006 8.5E-006 1.5E-005 

circulatory system 6.6E-005 1.3E-004 2.0E-004 

1.8E-003 3.5E-003 5.3E-003 

lung 4.7E-006 7.6E-005 B.OE-005 

fetotoxlc 7.5E-007 1.4E-005 1.5E-005 

spleen 3.8E-005 6.1E-004 6.4E-004 

fetotoxic 1.4E-006 2.6E-005 2.8E-005 

liver 9.4E-006 1.4E-004 1.5E-004 

liver 2.1E-005 1.BE-004 2.0E-004 

1.4E-005 2.9E-006 1.7E-005 

Uver 4.7E-005 1.8E-004 2.3E-004 

-------- ----------- --- ---------
6.6E-003 2.6E-002 3.2E-002 

Total Hazard Index Aaoss All Exposure Routes L'=====::::===OJ [ 3.2E-002 I 

Total Circulatory System HI = 

Total Nervous System HI = 

Total Gl Tract HI = 

Total Spleen HI = 

Total Fetus HI= 

Total Liver HI = 

Total Lung HI = 

Total Blood Disorders HI = 

I 1.1E-OOU 
[ 1.3E-004 I 
15:5E-ao5 l 
I 6.4E-004 I 
I 8.1E-005 -j 
Q]fQQiJ 
Q.oE-005 I 
[ 1.8E-002 I 

( 

M 



[
~- --- ----- -- ----- - - ---- --

Scenario Tomeframe Future 

[ 
Receptor Populatoon Routine Worlter ]I 

8_eceptor Age ----=-=--- ~u_lt ____ -__ -__ 

Table 6-5-6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

--;C._Fccilecc·:C::F=WR==K=C:='T::'4='B"-WI<~4'== __ _ _ ____ _____ _ _ ________ ------------===c-c=~=====- ~--===== 

-~ ~~-:~u-u:- f Ex::~~reo ][;...:, r '"""''"'";" j-[- Ch~~mical J[ -" Non-Carcinoge~ic Hazard Quotoent - -d Medium 

Surface Water Surface Water Drainage 

Ditch 

Area 4B 

. 

Ingestion ln.halatio;;- r-Dermal T .. Total - - ---~-'-'--r--= prge. rimtoa_;y-anl- il-ng __ ---e=--·~on I fhala~on I -Derrn~-Total 
_ _ _-_-___________ -=-=-~Egosure .-,_ ___ _ -~- J____gxposure ~- -= - - - I 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,2,4-Trimethyfbenzene 

1,2-Dichlorobenzene 

1.2-Dichloroethane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 

Chloroform 

cis-1,2-Dichloroethene 

Ethyl Benzene 

m,p-xylene 

Naphthalene 

or!ho-xylene 

Tetrachloroethane 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

V10yl Chloride 

8.4E-011 

7.2E-011 

2.3E-010 

1.0E-011 

1.3E-009 

3.3E-011 

1.8E-011 

2.2E-011 

1.4E-011 

1.1E-007 

2.9E-010 

1.6E-010 

2.1E-010 

1.4E-010 

4.8E-009 

3.8E-011 

3.2E-011 

2.7E-010 

4.6E-011 

1.2E-007 

3.7E-010 

2.3E-010 

4.4E-010 

1.5E-010 

6.1E-009 

7.1E-011 

4.9E-011 

3.0E-010 

G.OE-011 

2.3E-007 

1 ,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,2,4-Trimethylbenzene 

1,2-0ichlorobenzene 

1,2-Dichloroethane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1,4-0ichlorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 

Chloroform 

cis-1,2-Dichloroethene 

Ethyl Benzene 

m,p-xylene 

Naphthalene 

ortho-xylene 

T etrachloroethene 

Toluene 

trans-1,2-0ichloroethene 

Trichloroethane 

Vinyl Chloride 

liver 1.9E-004 6.7E-004 B.SE-004 

liver 3.9E-007 1.3E-006 1.7E-006 

circulatory system l.BE-005 3.8E-005 5.6E-005 

circulatory system 5.6E-005 8.5E-005 1.4E-004 

1.5E-005 4.8E-004 5.0E-004 

nervous system 1.8E-006 2.6E-005 2.7E-005 

fetotoxic 4.7E-006 4.2E-006 8.9E-006 

5.2E-006 9.2E-005 9.7E-005 

7.8E-007 1.6E-005 1.6E-005 

Gl tract 7.8E-007 1.1E-005 1.2E-005 

blood disorders B.BE-004 3.1E-003 3.9E-003 

liver 1.2E-006 3.0E-005 3.1E-005 

liver 1.6E-006 l.BE-006 3.4E-006 

circulatory system 1.6E-005 2.9E-005 4.5E-005 

4.5E-004 7.5E-004 1.2E-003 

lung 1.2E-006 1.6E-005 1.7E-005 

felotoxlc 1.9E-007 3.1E-006 3.3E-006 

spleen 9.4E-006 1.3E-004 1.4E-004 

fetotoxic 3.4E-007 5.7E-006 S.OE-006 

liver 2.3E-006 3.0E-005 3.2E-005 

liver 5.3E-006 3.9E-005 4.5E-005 

3.5E-006 6.3E-007 4.2E-006 

liver 1.2E-005 3.9E-005 5.1E-005 

{Total} 1.1E-007 1.2E-007 2.4E-007 (Total) 1.7E-003 7.2E-003 1 ~========~==~==~===~==~==~~=======~~~~~~~To~tai~R~is=k=A=cro==s=s=s=u~rf=ace~W~a~te~r~~~~=2~-~4E~-00~~~7~==;~1~===~~~~~======~T~o=ta~I~H~~=a~r~d~ln~d~ex~A=ao~ss-~~~I~E~xpo==s~eRoutes 1[_7.2E-OO~ 

Total Circulatory System HI= [ 2.4E-_Q04~ 
Total Nervous System HI = IT-TE-005 I 
Total Blood Disorders HI = ["~ ] 

Total Gl Tract HI= I 1.2E-005] 

Total Spleen HI= c:JjfQ(l4::::J 
Total Fetus HI= [~)J:-005 I 
Total liver HI = r- 1.0E-003 I 
Total lung HI = [j~~] 
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File· CON4BRME WK4 

Medium 

Sediment I 

Table 6-5-9 

,__,om.,.~ '""" I 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

Receptor Population: Construction Worl<er 

R~e~c~e~p~to~r~A~ge~:-----=-=~A~d~ul~t=== 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Creek 

Area 46 

Chemical 

1,2-Dichloroethene (total) 

2-Methylnaphthalene 

4.4'-DDD 

4,4'-DDE 

4,4'-DDT 

Acetone 

alpha-Chlordane 

Anthracene 

Aroctor-1248 

Arodor-1254 

Arodor-1260 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

beta-BHC 

bis(2-Ethylhexyl)phthalate 

Cadmium 

Carbazole 

Chromium (total) 

Chlysene 

Copper 

Di-n-butylphthalate 

Dlbenzo(a,h)anthracene 

Endosulfan I 

Endrin 

Fluoranthene 

Ingestion 

9.9E-010 

5.2E-009 

4.3E-009 

4.1E-009 

2.3E-008 

9.3E-007 

t.OE-007 

S.OE-007 

1.4E-008 

1.5E-007 

1.7E-008 

1.6E-009 

2.5E-009 

3.0E-009 

3.8E-011 

1.5E-010 

1.1E-007 

Carcinogenic Risk 

Inhalation Dermal 

1.2E-009 

6.3E-009 

1.6E-009 

2.0E-009 

2.8E-008 

1.8E-006 

1.2E-007 

2.3E-007 

1.7E-008 

2.8E-007 

2.0E-OOB 

1.9E-009 

3.0E-010 

3.6E-009 

4.6E-011 

4.4E-010 

1.5E-007 

garnma-BHC 2.0E-009 2.4E-009 

Total 

Exposure 

2.2E-009 

1.1E-008 

5.9E-009 

S.OE-009 

Chemical 

1,2-Dichloroethene (total) 

2-Methylnaphthalene 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Acetone 

alpha-Chlordane 

Anthracene 

5.1E-008 Aroclor-1248 

2.7E-006 Aroclor-1254 

2.3E-007 Aroclor-1260 

8.3E-007 Arsenic 

3.1E-008 

4.4E-007 

3.7E-OOB 

3.5E-009 

2.8E-009 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthena 

beta-BHC 

B.SE-009 bis(2-Ethylhexyl)phthalate 

Cadmium 

8.4E-011 Carbazole 

Chromium (total) 

5.9E-01 0 Chrysene 

Copper 

Oi-n-butylphthalate 

2.6E-007 Dibenzo(a,h)anthnlcene 

Endosutfan I 

Endrtn 
Fluoranthene 

4.4E-009 gamma-BHC 

~hlofllane 8.9E-010 4.3E-010 1.3E-009 garnma-Chlotdane 

Heptachlor 1.5E-008 1.8E-008 3.2E-008 Heptachlor 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Ingestion lnh~l~tlo~l Dermal Total 

Exposure 

kidney 

Gl tract 

liver 

liver 

fetotoxic 

fetotoxic 

liver 

Gltract 

liver 

S.SE-006 

7.6E-006 

2.4E-003 

1.2E-006 

2.2E-003 

4.2E-006 

liver 2.2E+OOO 

circulatory system 

circulatory system 1.2E-001 

liver 

liver 

kidney 

liver 

liver 

Nver 

kidney 

liver 

kidney 

liver 

liver 

liver 

9.8E-004 

S.BE-002 

5.4E-002 

4.5E-003 

4.1E-006 

3.2E-004 

2.5E-003 

4.8E-005 

4.7E-004 

4.7E-004 

6.1E-004 

7.9E-006 

9.2E-006 

8.5E-004 

1.9E-006 
t.OE-003 

S.OE-006 

1.4E-005 

1.7E-005 

3.2E-003 

3.1E-006 
3.2E-003 

9.2E-006 

4.1 E+OOO 6.3E+OOO 

4.7E-002 1.7E-001 

1.2E-003 

1.4E+OOO 

B.SE-002 

9.1E-004 

5.1E-006 

3.9E-004 

3.0E-003 

5.9E-005 

5.7E-004 

2.3E-004 

7.3E-004 

2.2E-003 

1.5E+OOO 

1.2E-001 

S.SE-003 

9.3E-006 

7.0E-004 

5.4E-003 

1.1E-004 

1.0E-003 

7.0E-004 

1.3E-003 

~===-~~~====~~~--==-··~====~~lnd~~~1~,2~.~~-~~~~~~~1~.3E~-000~~======~~1~.6~E~-OOB~~~2.~~~-000~~L~Ind~~~1,~2.~~d~)~~~~==========~====~====~======~=-====~ 

( ( 
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Table 6-5-9 

I

·_ Scenario Timetrame: Future --J SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

Receptor Population: Construction Worker 

-----'=--~ Recept~rAge~ --=-- _ Ad~~----=c:-

£il~ _ CON4BRMEWK4 

Exposure 

Medium Point 
'::su:j[_~Chemi:l ---b~ Caronogen1cR1sk ~l Chemical 

_____ ____ _ lnge~:ET~!~~re I ____ _ 
lsophorone 

Lead 

Mercury 

Methoxychlor 

Naphthalene 

Pyrene 

Zinc 

- '---

2.1E-012 2.5E-012 4.6E-012 

2.0E-006 2.7E-006 4.7E-006 

Total Risk Across Sediments ]I 4.7E-006 I 

lsophorone 

Lead 

Mercury 

Methoxychlor 

Naphthalene 

Pyrene 

Zinc 

(Total 

------- -----------

r-- Non-Carcinogenic Hazard Quotient -~ 

·-·~ Ta~;7~~:rg:tion ~~~alation ~-D~~al I E:::~~1 
kidney t.OE-006 1.2E-006 2.3E-006 

CNS 

low body weight 

reproductive system 2.8E-004 3.4E-004 6.3E-004 

circulatory system 6.1E-006 7.4E-006 1.4E-005 

liver 6.3E-005 7.6E-005 1.4E-004 

thyroid 4.9E-003 2.0E-003 6.9E-003 

5.6E+OOO B.OE+OOO 

Total Hazard Index Across All Exposure Routes ] [ _ _!!.OE+_OOO I 

Total Reproductive System HI = o:.3E-DD4 I 
Total Circulatory System HI= [. 1.7E-00_1__] 

Total Fetotoxic HI= I 3.2E-003 I 
Total Gl Tract HI = CfBE-005 -) 

Total Thyroid HI = l_6.9E-003 _ J 
Total Kidney HI= [jjg+ooo=:J 

Total Liver HI= [_6.~E+()Q(J J 



( 

TABLE 6-5-10 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

I 

rscenario Timeframe: Future I 
Receptor Population: Construction Wor1<er 

Receptor Aae: Adu~ I 

American Chemical Service NPL Site 

8.34E-004 

4.03E-006 

3.91E-003 

2.30E.(J()5 

3.33E-006 

2.55E-006 

2.14E.(J()7 

1.91E-010 

2.52E.(J()7 

( 

8.34E-004 

4.03E-006 

3.91E.(J()3 

2.30E.(J()5 

3.33E-006 

2.55E-006 

2.14E.(J()7 

1.91E-010 

Lead 

Manganese (nonfood) 

2.52E.(J()7 Methytene Chloride 

Naphthalene 

Nickel 

kidney 

circulatory system 

circulatory system 

liver 

low bodywl 

fiver 

kidney 

CNS 

kidney 

liver 

circulatory system 

low bodywl 

2.95E-003 

1.77E.(J()1 

1.95E-003 

2.44E-002 

3.15E.(J()2 

2.09E-001 

4.61E-001 

1.33E+OOO 

8.33E.(J()3 

2.60E+OOO 

8.35E.(J()1 

3.87E.(J()2 

4.20E+003 

6.36E+OOO 

1.11E+OOO 

6.46E.(J()1 

2.05E.(J()1 

1.98E.(J()1 

1.10E.(J()3 

3.04E-004 

4.73E-003 

3.81E-004 

3.15E+OOO 

8.85E.(J()1 

9.52E-004 

1.11E+OOO 

5.23E.(J()2 

5.18E.(J()2 

2.76E.(J()2 

( 

-------
Tolal 

Exposure 

2.95E-003 

1.77E-001 

1.95E-003 

2.44E-002 

3.15E-002 

2.09E-001 

4.61E-001 

1.33E+OOO 

8.33E.(J()3 

2.60E+OOO 

8.35E.(J()1 

3.87E.(J()2 

4.20E+003 

6.36E+OOO 

1.11E+OOO 

6.46E.(J()1 

2.05E-001 

1.98E-001 

t.IOE-003 

3.04E-004 

4.73E-003 

3.81E-004 

3.15E+OOO 

B.BSE-001 

9.52E-004 

1.11E+OOO 

5.23E-002 

5.18E-002 

2.76E-002 



TABLE 6-5-10 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

~
cenano Ttmeframe ~- Future - -] 

Receptor PopulaUon Constructton Worl<er 

ReC<)ptor ~ge -----=- Adult ___ _ 

[··~=r:::~i=-. . . ""';= """ 
~~ -----

1 Nitrate/Nitrite 

Phenol 

ThaHium 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

---+----- 1--~--------'-"(Total) 
Air Excavation 1 . 1-Dichloroethane 

Vapors 1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroelhene(mixture) 

1 A-Dichlorobenzene 

2,2' -oxybis( 1-Chloropropane) 

2,4-Dimethyfphenol 

4-Methylphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

Benzene 

Beryllium 

bis(2-Chloroethyf)Eiher 

bis(2-Ethyfhexyt)Phlhelate 

Cadmium (water) 

Chtoroethane 

Chloromethane 

Chromium (VI) 

cis-1,2-Dichloroethene 

CobaR 

3~38E-009 

1.04E-009 

1.05E-007 

6.35E-005 

7.22E-007 

4.79E-003 

T 

Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

7 .22E-007 Vinyl Chloride 

Xylene (mixed) 

Zinc 

4.79E-003 

1.1-Dichloroethane 

1.2-Dichtorobenzene 

3.38E-009 1,2-Dichloroethane 

1,2-Dichioroethene(mixture) 

1.04E-009 1,4-Dichiorobenzene 

1.05E-007 2,2'-oxybis(1-Chloropropane) 

2,4-Dimethytphenot 

4-Methyfphenol (P-Cresol) 

Aluminum 

Ammonia 

Antimony 

Arochlor-1248 

Arsenic 

Barium 

6.35E-005 Benzene 

Beryllium 

bis(2-Chloroethyf)Eiher 

bis(2-Ethyfhexyt)Phthalate 

Cadmium (water) 

Chloroethane 

Chloromethane 

Chromium (VI) 

cis-1,2-Dichloroelhene 

CobaR 

\[Copper 

fetotoxic 

liver 

NA 

liver 

kidney 

circulatory system 

liver 

fetotoxic 

thyroid 

kidney 

low body weight 

circulatory system 

liver 

liver 

NA 

respiratory system 

respiratory system 

NA 

respiratory tract 

fetotoxic 

blood disorders 

lung 

liver 

NA 

respiratory tract 

fetotoxic 

kidney 

respiratory tract 

1.21E-002 1.21E-002 

2.96E-001 2.96E-001 

2.73E+OOO 2.73E+OOO 

t.tBE-003 1.1BE-003 

1.51E-002 1.51E-002 

7.36E-D01 7.36E-001 

1.77E-002 1.77E-002 

4.22E+003 4.22E+003 
----~-

7.79E-005 7.79E-005 

8.30E-003 8.30E-003 

2.47E-003 2.47E-003 

1.93E-005 1.93E-005 

1.20E+002 1.20E+002 

1.48E-003 1.48E-003 

______ ,L__ 

l 
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I I 
Medium Exposure Exposure 

Medium Point 

---- ---- --

TABLE 6-5-10 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL S~e 

r
Scenario Timetrame: FutuEJe 

Receptor Population: Construction w_ orker 

lJ:Leceptor Age: AduH 

--

Chemical Carcinogenic Risk 

-[~_ Ingestion Inhalation Dermal Total 

Exposure 

Dlelhylphthalate Diethylphlhalate 

Elhylbenzene Ethyl benzene 

Iron Iron 

lsophorone lsophorone 

Lead Lead 

Manganese {nonfood) Manganese {nonfood) 

Methylene Chloride 2.39E-009 2.39E-009 Methylene Chloride 

Naphthalene Naphthalene 

Nickel Nickel 

Nitrate/Nitrite Nitrate/Nitrite 

Phenol Phenol 

ThaHium Thallium 

Toluene Toluene 

trans-1,2-Dichloroelhene trans-1,2-Dichloroethene 

Vanadium Vanadium 

Vonyl Chloflde 6.67E-009 6.67E-009 Vonyl Chloride 

Xylene (mixed) Xylene (mixed) 

Zinc Zinc 
-------------- -------------- ----------

(TotaO 6.37E-005 6.37E-005 (Tota0 

Total Risk Across Groundwater I 4.t!E-!m II 
T ota1 Risk Across All Madia and AU Exposure Routes II 

( 

I 
~ -

Non-Carcinogenic Hazard Quotient 

"~· . • ,;, ... 
00 I .,;;-...., I "'~· 1· --~ Total 

Target Organ Exposure 

-- . ----- -

respiratory tract 

NA 

respiratory tract 

respiratory tract 

circulatory system 

respiratory tract 

CNS 

CNS 

CNS 

---- -----

4 73E-003 4.73E-003 

1.57E-004 1.57E-004 

4.B2E-003 4.B2E-003 

3.B1E-002 3.B1E-002 

--------- ------- --------
1.20E+002 1.20E+002 

Total Risk Across Groundwater I ~ JE+OOJ I 

Total Circulatory System HI = I 9.2E-001 J 
Total Liver HI = Li3f!ci!lo__:] 

Total Kidney HI= I B 1E+QQQ I 
Total Skin HI = L:Z:§f!ciOO:J 

Total Thyroid HI = I 1 BE-002 I 
Total CNS HI= I 2 1E-001 I 

Total Respiratory Tract HI • I 1 3E+QQQ I 
Total Gl Tract HI= I 3 2E-002 I 

Total Blood Disorders HI • I 4 3E+003 I 

( 



( 

Table 6-5-11 

[

Scenario--Timeframe:- Current\Future ' ___ -- -___ ]1 SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

Receptor Populat-ion: Trespasser 

__ _ _ _ ReceptorAge: -===-c---=~A,..d.,-o,..le~sce~n~l =c-= 

filo·TRS4BRME WK4 

r-~=-'-'-M'-e=di=um====--c;Tr=c--=ccEM=xpo=ed~;-,:m~re=--=c;I=Eoc-x-o:,-:-.:~tre~~"~.--=c=-c-C~h,=em~ica-l===c=c-ln-g~es"ti_o,n ,,,,-=l=n_hccc_8ccca-1a~r_:~.-:-=~--~en=i_c=_:=e_i=~-=k_=a_l=_-,, i"-' I Chemical 

Exposure 

Sediment Sediment I Creek 

Area 48 1 ,2-Dichforoethene (totaQ 1 ,2-Dichloroethene (total) 

2-Methytnaphlhalene 2-Methytnaphthafene 

4,4'-DDD 7.9E-010 3.5E-009 4.3E-009 4,4'-DDD 

4,4'-DDE 4.2E-009 1.8E-008 2.3E-008 4,4'-DDE 

4,4'-DDT 3.4E-009 4.6E-009 B.OE-009 4,4'-DDT 

Acetone Acetone 

alpha-Chlordane 3.3E-009 5.7E-009 9.0E-009 alpha--Chlordane 

Anthracene Anthracene 

Aroctor-1248 1.9E-OOB 8.2E-008 1.0E-007 Aroclor-1248 

Aroctor-1254 7.4E-007 5.1E-006 5.9E-006 Aroctor-1254 

Arodor-1260 8.2E-008 3.6E-007 4.4E-007 Aroclor-1260 

Arsenic 4.8E-007 6. ?E--007 1.2E-006 Arsenic 

Benzo(a)anthracene 1.1E-008 4.9E-008 S.OE-008 Benzo(a)anthracene 

Benzo(a)pyrene 1.2E-007 8.3E-007 9.5E-007 Benzo(a)pyrene 

Benzo(b)fluoranthene 1.4E-008 S.OE--008 7 .3E-008 Benzo(b)ftuoranthene 

Benzo(k)fluoranthene 1.3E-009 5.6E-009 S.BE--009 Benzo(k)fluoranthene 

beta--BHC 2.0E-009 8.7E-010 2.BE-009 beta--BHC 

bis(2-Ethythexyt)phthalate 2.4E-009 1.0E-008 1.3E-OOB bis(2-Ethythexyt)phthalate 

Cadmium Cedmium 

Carbazole 3.0E-011 1.3E-01 0 1.6E-01 0 Carbazole 

Chromium (totaQ Chromium (total) 

Chrysene 1.2E-010 1.3E-009 1.4E-009 Chrysene 

Copper Copper 

Di-n-butytphthalate Di-n-butytphlhalate 

Dibenzo(a,h)anthracene 8.9E-008 4.4E-007 5.3E-007 Dibenzo(a,h)anthracene 

Endosulfan I Endosulfan I 

Endrin Endrin 

Fluoranthene Fluoranthene 

gamma-BHC 1.6E-009 7.0E-009 B.SE--009 gamma-BHC 

gamma-Chlordane 7.1E-010 1.2E-009 2.0E-009 gamma-Chlordane 

Heptachlor 1.2E-008 5.2E-008 6.4E-008 Heptachlor 

lndeno(1.2,:H:d)pyrene 1.0E-008 4.6E-008 5.7E-008 lndeno(1.2,:H:d)pyrene 

I ____ , N~•~-::•lazta,.-o:n-;Q~uotoieenrrn'a_l T' ,T-ot·a-1 I 
r- -- Prim-;;;y---T Ingestion 

Target Organ I Exposure 

kidney 

Gl tract 

liver 

liver 

fetotoxic 

fetotoxic 

liver 

Gl tract 

liver 

liver 

circulatory system 

circulatory system 

liver 

liver 

kidney 

fiver 

liver 

liver 

kidney 

liver 

k~ney 

liver 

liver 

liver 

6.8E-007 

7.9E-007 

2.4E-004 

1.3E-007 

2.2E-004 

4.3E-007 

2.2E-001 

1.3E-002 

1.0E-004 

S.OE--003 

5.6E-003 

4.7E-004 

4.3E-007 

3.3E-005 

2.5E-004 

S.OE-006 

4.9E-005 

4.9E-005 

6.3E-005 

3.0E-006 

3.5E-006 

3.2E-004 

7.1E-007 

3.9E-004 

1.9E-006 

1.5E+OOO 

1.8E-002 

4.5E-004 

5.3E-001 

2.4E-002 

3.4E-004 

1.9E-006 

1.5E-004 

1.1E-003 

2.2E-005 

2.2E-004 

8.6E-005 

2.8E-004 

3.7E-006 

4.2E-006 

S.SE-004 

8.3E-007 

6.2E-004 

2.3E-006 

1.8E+OOO 

3.1E-002 

5.5E-004 

5.3E-001 

3.0E-002 

8.1E-004 

2.4E-006 

1.8E-004 

1.4E-003 

2.7E-005 

2.6E-004 

1.3E-004 

3.4E-004 

~~======~============~======~~~~~~~========~=1~.7~E~-0~1~2==~======~7=.4~E~-0~1~2~=9=-~1E=-0=1~2==~f~~============~====~k~=~~====~1=.1=E=-00~7~======~4=.7=E=-00==7~=5=.8=E=-00~7~ 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

Current\Future 

Trespasser 

Adolescent 

Table 6-5-11 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

~F~i~=T~R~~~BR~M=E==WK==~.-~~~~=====r====~~~==============~,=~-,~,==~====:==~,~~====cc·:~ --~-~----~~~====~~~~~~~~~==~~==~==~==~======~~==~~~~~~~ 

I

I E=~~: II EX::n~re Chemical f------.,----,,-,-c--:a-"".,..·n_og--,en_i_c~R-is_kr--r---=------ir - -·-:::-- -_j~ __ -__ Pn'mary Non-Carcinogenic Hazard Quotient ~ Medium 

1

____ _ ____ _ __ _ ""' ,_., .,...,., """"" ,;:.. S--
1 

---.!_--a-rg-~-~-~-rg_a_n __ f"':"C:'"'"" I -· ~-~ 
Mercury Mercury low body weight 

Methoxychlor Methoxychlor reproductive system 2.9E-005 

Naphthalene Naphthalene circulatory system 6.3E-007 

Pyrene Pyrene liver 6.5E-006 

1.3E-004 

2.BE-006 

2.9E-005 

1.6E-004 

3.4E-006 

3.5E-005 

~oc ~c thyroid 5.1E-004 7.4E-004 1.2E-003 

1.6E-006 7.8E-006 9.4E-006 (Total) 

Total Risk Across Sediments I 9.4E-006 I 

( 

·-· 
2.5E-001 2.1E+OOO 2.4E+OOO 

Total Hazard Index Across All Exposure Routes I _ _2,_'1E<lQ<[J 

Total Reproductive System HI = 

Total Circulatory System HI= 

Total Fetotoxic HI= 

Total Gl Tract HI = 

Total Thyroid HI = 

Total Kidney HI= 

Total liver HI = 

I 1.6E-004 I 
[ _3.1E-002 I 
I 5.7E-004 I 
I 6.6E-006 I 
I 1.2E-003 J 
I 5.3E-001 I 
[ 1.8E+OOO] 

( 



File· TRS4BCT WK4 

r-- r 
Medium Exposure Exposure Chemical 

Medium Point 
f----

Ingestion 

Sediment Sediment Creek 

Area 48 1,2-Dichloroethene (total) 

2-Methy1naphthalene 

4,4'-DDD 1.8E-011 

4,4'-DDE 9.3E-011 

4,4'-DDT 7.7E-011 

Acetone 

alpha-Chlordane 7.2E-011 

Anthracene 

Aroclor-1248 4.1E-010 

Aroclor-1254 1.7E-ooB 

Aroclor-1260 1.8E-009 

Arsenic 1.1E-ooB 

Benzo(a)anthracene 2.5E-010 

Benzo(a)pyrene 2.7E-D09 

Benzo(b)fluoranthene 3.0E-010 

Benzo(k)fluoranthene 2.8E-011 

beta-BHC 4.4E-011 

bis(2-Ethy1hexy1)phthalate 5.3E-011 

Cadmium 

Carbazole 6.8E-013 

Chromium (totaQ 

Chrysene 2.7E-012 

Copper 

Di-n-butytphthalate 

Dibenzo(a,h)anthracene 2.0E-009 

Endosulfan I 

Endrin 

Fluoranlhene 

gamma-BHC 3.5E-011 

gamma-Chlordane 1.6E-011 

Heptachlor 2.6E-010 

lndeno(1,2,3-Cd)pyrene 2.3E-010 

' lsoohorone 3.7E-014 

Table 6-5-12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

.:,-l[ 
T 

Carcinogenic Risk Chemical 

-~ lnhalafion Dennal Primary 

Exposure /1 Target Organ 

1,2-Dichloroethene (total) kidney 

2-Methy1naphthalene Gltrad 

2.5E-011 4.3E-011 4,4'-DDD liver 

1.3E-010 2.3E-010 4,4'-DDE liver 

3.3E-011 1.1E-010 4,4'-DDT fetotoxlc 

Acetone fetotoxic 

4.2E-011 t.tE-010 alpha-Chlordane liver 

Anthracene Gltrad 

S.OE-010 1.0E-D09 Aroclor-1248 liver 

3.7E-008 5.4E-008 Aroclor-1254 liver 

2.6E-D09 4.4E-D09 Aroclor-1260 circtJialory system 

4.9E-009 1.6E-008 Arsenic circulatory system 

3.6E-010 S.OE-010 Benzo(a)anthracene 

S.OE-009 B.BE-009 Benzo(a)pyrene 

4.3E-010 7.4E-010 Benzo(b)fluoranthene 

4.0E-011 6.9E-011 Benzo(k)fluoranthene 

6.3E-012 S.OE-011 beta-BHC liver 

7.6E-011 1.3E-010 bis(2-Ethy1hexy1)phthalate liver 

Cadmium kidney 

9.7E-013 1.7E-012 Cart>azole 

Chromium (totaQ 

9.4E-012 1.2E-011 Chrysene liver 

Copper liver 

Di-n-butytphthalate liver 

3.2E-009 5.2E-009 Oibenzo(a,h)anthracene 

Endosulfan I kidney 

Endrin liver 

Fluoranlhene kidney 

5.1E-011 8.6E-011 ganvna-BHC tiver 

9.1E-012 2.5E-011 gamma-Chlordane tiver 

3.8E-010 6.4E-010 Heptachlor liver 

3.4E-010 5.7E-010 lndeno(1,2,3-cd)pyrene 

5.4E-014 9.1E-014 lsoohorone kidney 

-,~ Non-Carcinogenic Hazard Quotient 

Dennal-j Ingestion Inhalation 

Exposure i 

1.7E-007 2.5E-007 4.3E-007 

2.0E-007 2.9E-007 S.OE-007 

6.3E-005 2.7E-005 9.0E-005 

3.3E-008 S.OE-008 9.3E-D08 

5.8E-005 3.3E-005 9.1E-005 

1.1E-007 1.6E-007 2.7E-007 

5.8E-002 1.3E-001 1.9E-D01 

3.3E-003 1.5E-003 4.8E-003 

2.6E-005 3.8E-D05 6.4E-005 

1.5E-D03 4.5E-002 4.6E-D02 

1.4E-003 2.1E-003 3.5E-003 

1.2E-004 2.9E-005 1.5E-004 

1.1E-D07 1.6E-D07 2.7E-007 

B.SE-006 1.2E-D05 2.1E-005 

6.6E-D05 9.4E-D05 1.6E-004 

1.3E-006 1.9E-006 3.2E-006 

1.3E-005 1.8E-005 3.1E-005 

1.3E-005 7.3E-006 2.0E-005 

1.6E-005 2.3E-005 4.0E-005 

2.8E-008 4.0E-008 6.7E-008 



Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

~ CurrenUFuture 

Trespasser 

Adolescent 

Table 6-5-12 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

File· TR54BCT W"'-K~4-,=='---'-'=====T=-====;r=========r============---c-~==~~--,-;c=========c 

Medium Non-Carcinogenic Hazard Quotient - l E=~~: I Ex:~n~re c~---- ~ ~artinogenM:Ri~~ -~~.T~o.ta .. l II~~ Chemical ~~, 
L_ _____ J_ ______ _j ____ ~- --~-__t: lngesti~I:h~lation ~1 Dermal I Exposure J -------'----"Ta,o:..._:,:::·7'-'~"'>~ ... ~a,n.:_ _ _~__l_n_ge_s_ti_on_j_ln-ha_l_at-io_n_L_o_errn_a_l _L--'E,x:"':,,~"~"-'re:_jl 

I Lead Lead I CNS 

I 

Mercury Mercury low body weight 

Methoxychlor Methoxychlor reproductive system 

Naphthalene Naphthalene circulatory system 

Pyrene Pyrene liver 

Zinc Zinc thyroid 
·------- ----------- ------------- ------

(Total) 3.6E-008 5.7E-008 9.2E-008 (Total) 

7.6E-006 1.1E-005 

1.6E-007 2.4E-007 

1.7E-006 2.4E-006 

1.3E-004 6.3E-005 

6.5E-002 1.BE-001 

Total Risk Across Sediments I 9.2E-008 I Total Hazard Index Across All Exposure Routes 

( 

Total Reproductive System HI = 

Total Circulatory System HI = 

Total Fetotoxic HI= 

Total Gl Tract HI = 

Total Thyroid HI= 

Total Kidney HI = 

Total Liver HI = 

( 

I 
I 
I 
I 
I 

1.9E-005 

4.0E-007 

4.1E-006 

1.9E-004 

2.4E-001 

1.9E-005 
-- ~ 

4.BE-003 

9.0E-005 

7.7E-007 

1.9E-004 

I 
J 
I 
I 
I 

[4.6E-002 ] 

I 1.9E-001 I 



File· cllros4b wk4 

Medium 

Surface Water 

[~- -__ - _Sc:.:ce=cna=rio=n=,m~e==tracc-m=e:~-~ Receptor Population: 

Receptor Age: 

I 
Exposure Exposure 

Medium Point 

Surface Water Area 4B 

Drainage 

Ditch 

CurrenVFuturEi ~ 
Trespasser 

Adolescent 

Chemical 

1 , 1 , 1-T richloroelhane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1 , 1-Dichloroethane 

1 ,2,4-Trimethyfbenzene 

1 ,2-Dichlorobenzene 

1 .2-Dichloroethane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 

Chloroform 

cis-1 ,2-Dichloroethene 

Ethyl Benzene 

m.p-xylene 

Naphthalene 

orlho-xylene 

Tetrachloroethane 

Toluene 

trans-1 ,2-Dichloroelhene 

T richloroelhene 

Vinyl Chloride 

ITotan 

Table 6-5-13 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

l--~-ng-e-s-tio-n-~-1-n:;~::~e~o<:, T- '"" l - ~:,~-- J) ---P-n-.m-ary_-_· --N~o-~::~~~e~O,:=O]:-nrrn_t_a_, ___ l __ '"-J 
_ _ . -~ Ex~s:J L--====\==T=a:=rg!:e=:::t='O='rg""'an"==•~-====~· ~=-~ ---'~-=== Exp<>sure 

3.8E-009 

3.2E-009 

t.OE-008 

4.5E-010 

B.OE-008 

1.5E-009 

B.OE-010 

9.8E-010 

6.2E-010 

S.OE-006 

5.1E-006 
------------

4.0E-009 

2.3E-009 

3.2E-009 

2.0E-009 

7.7E-008 

6.3E-010 

4.8E-010 

3.8E-009 

6.9E-010 

1.9E-006 

2.0E-006 

7.7E-009 

5.5E-009 

1.3E-008 

2.4E-009 

1.4E-007 

2.1E-009 

1.3E-009 

4.BE-009 

1.3E-009 

6.9E-006 

7.1E-006 

Total Risk Across Surface Water I 7.1 E-006 

1,1 ,1-Trichloroelhane 

1,1 ,2,2-Tetrachloroethane 

1 ,1,2-Trichloroethane 

1, 1-Dichloroelhane 

1 ,2,4-T rimethylbenzene 

1 .2-Dichlorobenzene 

1 ,2-Dichloroethane 

1 ,3,5-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 

Chloroform 

cts-1 ,2-Dichloroelhene 

Ethyl Benzene 

m,p-xylene 

Naphthalene 

orlho-xylene 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichtoroethene 

Trichloroethane 

Vinyl Chloride 

(Totan 

liver 1.BE-003 

liver J.BE-006 

circulatory system 1. 7E-004 

circulatory system 5.4E-004 

1.4E-004 

nervous system 1.BE-005 

retotoxic 

Gl tract 

blood disorders 

liver 

liver 

circulatory system 

lung 

fetotoxic 

spleen 

fetotoxic 

liver 

liver 

liver 

4.5E-005 

5.0E-005 

7.5E-006 

7.5E-006 

8.3E-003 

t.tE-005 

1.5E-005 

1.6E-004 

4.3E-003 

1.1E-005 

1.BE-006 

9.0E-005 

3.3E-006 

2.3E-005 

5.1E-005 

3.4E-005 

1.1E-004 

2 tE-003 

4.0E-006 

1.2E-004 

2.9E-004 

1.4E-003 

7.6E-005 

1.4E-005 

2.7E-004 

4.7E-005 

3.3E-005 

1.1E-002 

9.3E-005 

B.SE-006 

9.5E-005 

2.5E-003 

5.4E-005 

1.0E-005 

3.9E-004 

1.9E-005 

B.BE-005 

1.3E-004 

2.1E-006 

1.3E-004 

3.9E-003 

7.7E-006 

2.9E-004 

8.3E-004 

1.6E-003 

9.4E-005 

5.9E-005 

3.2E-004 

5.4E-005 

4.1E-005 

1.9E-002 

t.OE-004 

2.2E-005 

2.5E-004 

B.BE-003 

6.6E-005 

1.2E-005 

4.BE-004 

Z.ZE-005 

1.1E-004 

1.BE-004 

3.6E-005 

2.4E-004 

1.6E-002 1.9E-002 3.4E-002 

Total Hazard Index Across All Exposure Routes [ ~@:] 

Total Circulatory System HI= 

Total Nervous System HI = 

Total Gl Tract HI= 

Total Spleen HI= 

Total Fetus HI = 

Total Liver HI = 

Total Lung HI = 

Total Blood Disorders HI = 

Ll4E-ooj~ 
[];4E-005 I 
[ 4.1E-005 I 
I 4.BE-OOL] 

[ 9.4E-005 I 
I 4.6E-003 I 
I 6.6E-D05 I 
[ 1,9E-D02 I 
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I I 
Medium Exposure Exposure Chemical 

Medium Point 

Surface Water Surface Water Drainage 

D~ch 1 ,1,1-Trichloroethane 

Area 4B 1,1,2,2-Tetrachloroelhan 

1,1,2-Trichloroethane 

1,1-Dichloroelhane 

1,2,4-Trirnelhytbenzene 

1,2-Dichlorobenzene 

1,2-Dichloroelhane 

1,3,5-Trirnelhytbenzene 

1,l-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzene 

Chlorobenzene 

Chloroethane 

Chloroform 

cis-1.2-Dichloroelhene 

Elhyt Benzene 

m,p-xylene 

Naphthalene 

ortho-xylene 

T etrachloroelhene 

Toluene 

trans-1,2-Dichloroetllene 

Trichloroethane 

VlflYI Chloride 

(TotaO 

Table 6-5-14 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Services NPL Site 

----· 
I 

Carcinogenic Risk Chemical 

I r Dermal Ingestion Inhalation Total 

Exposure 
-

1,1,1-Trichloroelhane 

9.4E-011 1.2E-010 2.1E-010 1,1,2,2-Tetrachloroethan 

B.OE-011 6.3E-011 1.4E-010 1,1,2-Trichloroethane 

1,1-Dichloroelhane 

1,2,4-Trirnelhytbenzene 

1 .2-Dichtorobenzene 

2.6E-010 B.3E-011 3.4E-010 1,2-Dichloroelhane 

1,3,5-Trirnelhytbenzene 

1,l-Dichloroben.zene 

1.1E-011 5.8E-011 6.9E-011 1,4-Dichlorobenzene 

1.5E-009 1.9E-009 3.4E-009 Benzene 

Chlorobenzene 

3.7E-011 1.5E-011 5.2E-011 Chloroelhane 

2.0E-011 1.3E-011 3.3E-011 Chloroform 

cis-1,2-Dichloroethene 

Elhyt Benzene 

m,p-xylene 

Naphthalene 

ortho-xylene 

2.4E-011 1.1E-010 1.4E-010 Tetrachloroetllene 

Toluene 

trans-1,2-Dichloroelhene 

1.5E-011 1.9E-011 3.4E-011 Trlchloroetllene 

1.2E-007 4.7E-008 1.7E-007 Vinyl Chloride 
------------ ---------- --- --

1.3E-007 4.9E-008 1.BE-007 (Total) 

Total Risk Across Surface Water I fJJiE:oo! ] 

( 

--

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

_ _ Target Organ 
--

liver 5.2E--004 6.7E-004 

liver 1.1E-006 1.3E-006 

circulalO<y system 4.9E-005 3.BE-005 

circulatO<y system 1.6E--004 B.SE-005 

4.2E-005 4.9E-004 

nervous system 5.1E-006 2.6E-005 

fetotoxic 1.3E-005 4.3E-006 

1.4E-005 9.3E-005 

2.2E-006 1.6E-005 

Gltract 2.2E-006 1.1E-005 

blood disorders 2.4E-003 3.1E-003 

liver 3.3E-006 3.0E-005 

liver 4.4E-006 1.BE-006 

circulalO<y system 4.6E-005 2.9E-005 

1.2E-003 7.5E--004 

tung 3.3E-006 1.6E-005 

fetotoxic 5.2E-007 3.1E-006 

spleen 2.6E-005 1.3E--004 

fetotoxic 9.5E-007 5.7E-006 

liver B.SE-006 3.0E-005 

liver 1.5E-005 4.0E-005 

9.8E-006 6.4E-007 

liver 3.3E-005 4.0E-005 

------ ---- ----- ----
4.6E-003 5.6E-003 

Total Hmrd Index Across All Exposure Routes 

Total Circulatory System HI = 
Total Nervous System HI = 

Total Gl Tract HI= 

Total Spleen HI = 
Total Fetus HI = 
Total Uver HI = 

Total Lung HI = 
Total BloOd Disorders HI = 

( 

-

Total 

Exposure 

1.2E-003 

2.4E-006 

B.7E-005 

2.4E--004 

5.3E--004 

3.1E-005 

1.7E-005 

1.1E-004 

1.8E-005 

1.3E-005 

S.SE-003 

3.3E-005 

6.3E-006 

7.5E-005 

2.0E-003 

2.0E-005 

3.7E-006 

1.6E--004 

6.7E-006 

3.6E-005 

5.4E-005 

1.0E-005 

7.2E-005 

--- ------- j 1.0E-002 

I 1.0E-002 I 

I 4.1E--004 J 
I 3.1E-005 I 
I 1.3E-005 I 
I 1.6E--004 I 
I 2.BE-005 I 
[ 1.4E-003 I 
[2.0E-005 I 
I 5.5E-003 I 



Table 6-6-1 
Summal)' of Receplor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Medium 

T 
_!i!!. "'-S.AM wt~• I TT wm CAESS.RU 

~ ·- ·-·· ~ n ,, ~-· ~-~-~ ,.,_. i ·-~·~·~"-··~-· ~ ' ~~ 
Medium Point ~ 

~~--~~~~--t---~~====~~-=-~~~~~====~L~~~==========~~=-jiOQ~-"·--~~~n~-t~~ln_h=al=aoo=·=n==~==~D~e~,m~a~l~-t~~~~-~~T~o~~~u~~f"---==~P.~~~============~~T~a~~~~~'m~1 ~~~~~··~n~~===l~=·=•=tio=n=-==t===ln~h~~~•oo_·~n--~-----=De~~,m=-•=l===t=~Ex:::~re -
SUrface Soil Soil Area SA. Surface ScMf{o; to21 r4,4'-0DE 4.1 E-009 -4 3E..008- 4.7E-008 4,4'=DOE tiver 

4,4'-0DT 5 2E-009 5.5E-008 6 OE-008 4,4'-DDT 
olpha-BHC 7.2E-009 7.6E-008 8.3E-008 alpha-BHC 
alpha-Chlordane 4.0€-009 4 2E-008 4.6E-003 alpha-Chlordane 
Aluminum Aluminum 
Antimony Antimony 
Aroclor-12<t8 3.1E..007 3.2E-006 J.SE-006 Aroctor-1248 
Aroclor-1254 7.0E-007 8.3E-006 9.0E-006 Arodo,-1254 
Aroclor-1260 S.OE-007 S.JE-006 S.SE-006 Aroclor-1260 
Anionic 5 BE-006 6.2E-005 8.7E-005 Arsenic 
Barium Barium 
Benzo(a)anthracene 7.1E-008 7.5E.007 S.2E-007 Benzo(a)anthracene 
Benzo(a)pyrene 8.8E-007 1.1E..OOS 1.2E-005 Benzo(a)pynme 
Senzo(b)ftuoranthene 8 8E-008 9.2E-007 1 .OE-006 Benzo{b)ftuoranthene 
Benzo(k)tluoranthene 7.0f-009 7.3E-008 S.OE-008 Benzo(k)tluoranthene 
Beryllium Beryllium 
bls(2-EIIlythe><vf)phlllalate 9.7E-009 1.0E-007 1.1 E-007 bis(2-Ethythexyt)phlllalate 
8u1ytbenzylphlllalate 8u1ytbenzylphltlalate 
Cadmium 
Chromium 3+ 
Chrysene 
Coba~ 

Copper 
Cyanlda ~otal) 
Dieldrin 
Di-fl-butytphthalate 
Endosulfan I 
Endrin 
Fluoranthene 
gamma-BHC 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
lndano(1,2,3--at)pyrene 

Iron 
Lead 
Manganese 
Mercury 
Melllmrychlor 
Methylene Chforide 
Nk:kel 
Pyrena 
Selentum 

SiN•" 
Toluene 
Vanadium 
Zlnc 

Area SA, Sur1ace Sol (0' 1o 2') 1,1-0ich~oethone 

(Tota~ 

1,1,1-Trlch~--

1,1,2-Trlch-
1,1,2,2-T-
1,2-0ich-..ne 
1.2-0ichloroalllane 
1,2-0ich-(lota~ 

1,2~ne 

1,2,4-T-
1,4-0ich-..ne 
2~none 

8.8E-010 

8.7E-008 

7.1E-010 
3 3£-009 
8.4E-009 
4.6E-008 
7.0E-008 

5.8E-011 

6.61E-011 
3.92E-009 

5.54E-007 

1.15E~ 

2.3E-008 

9.1E-007 

7.4E-009 
3.4E-008 
6.8E-008 
4.8E-007 
7.3E-007 

11E-009 

9.4E-005 

2.3E-008 

1.0E-006 

8.1E-009 
3.7E-008 
7.4E~ 

5.3E-007 
8.0E-007 

1.2E-009 

1.0E-004 

6.6E-011 
3.9E-009 

5.5E-007 

1.2E~ 

Cadmium 
Chromium 3+ 

Chryuna 
Cobalt 
Copj)Of 

Cyanide (total) 
Dieldrin 
Oi-n-bulylphthalate 
Endoaulfan I 
Endrln 
Fluoranthane 
gamma-BHC 
gamma-Chlordane 
Heptachlor 
Heptachlor epoldde 
lndano(1,2.3-cd)pyrane 
Iron 
Lead 
Manganese 
Mercury 

Metho>rychlo' 
Methylene Chloride 

Nickel 
Pyrena 
Selentum 

Silver 
Toluene 
Vanadium 
Zlnc 

(Tota~ 

1,1...Qic:hloroethane 
1,1,1-Trlchloroolllane 
1,1,2-Trlch-•ne 
1,1,2,2-Totrochloroethane 
1,2-Dichlor.-.ane 
1,2-Dichloroe4hane 
1.2-0ichloroelllen Ootal) 

1,2~no 

1,2,4-Trlchlorobenzene 
1 ,-4-()jchlorobenzene 
2-Bu1anone 

2--Hennone 2-Hexanone 
2-Methylnaphthalane 2-Mathytnaphthalene 
2-Methytphonol 2-Methytphonol 

fatotolk: -liver 

circulatOfY 
skin 

live' 
love' 

circulatory 
circulatory 

kidney 

live' 
mammary 

kidney 

live' 

live' 
heart 

live' 
live' 
live' 
live' 

kidney 

live' 
kidney 

live' 
live' 
live' 
live' 

CNS 
kidney 

low bodywt 

reproductive -low bodywt --oldn -circulatory 

-~--

kidney -.... -low body >Might 
c:irculalory 

--CNS 
CNS 

3 SE-004 

2 7E-004 
7.8E-002 
4 7E-001 

2.0E-001 

1.4E-001 
2.2E-002 

3.1E-003 
4.0E-004 
3 BE-006 
1.9E-002 
2 3E-004 

1.2E-003 
6.3E-003 
8 3E-005 
1.3E-003 
1.5E-005 
7 5E-006 
2.3E-004 
4.8E-005 
2.1E-005 
2.2E-004 
3.3E-005 
4.5E-003 

-4.4E~1 

2.8E-001 

4.3E-005 
1.5E-006 
1 1E-002 
6.8E-005 
1.5E-003 
2.8E-003 
1.3E-007 
2.2E-002 
5.0E-003 

-1.1"e· ... ·ooo·--
127E-003 
7.20E-004 

3.59E-002 
5.06E-002 

8.20E-002 
2.90E-004 
2.67E-005 
1.12E-007 
1.09E+OOO 

3.8E-003 

2.8E-003 
8.2E-001 
4.9E+002 

2.4E+OOO 

1.6E+OOO 
2.3E-001 

3.2E+OOO 
4.2E-003 
3.8E-005 
8.1E+OOO 
6.2E-001 

1.3E-002 
1.1E-001 
1.7E-003 
1.3E-002 
1.7E-004 
78E-005 
Z.SE-003 
5 OE-004 
2.2E-004 
2.3E-003 
3.5E-004 
4.8E-002 

4.6E+OOO 

2.9E+OOO 

4.6E-004 
2.8E-005 
2.3E+OOO 
7.2E-004 
1 5E-002 
1.4E-001 
1.3E-006 
2.3E-001 
1.8E-001 

4.1E-003 

3 1E-003 
9.0E-001 
4 9E+002 

2 6E+OOO 

1.7E+OOO 
2.5E-001 

3.2E+OOO 
4.6E-003 
4 1E-005 
8.1E•OOO 
6 2E-001 

1 4E-002 
1.2E-001 
1 8E-003 
1.5E-002 
1.8E-004 
8.6E-005 
2 7E-003 
5.5E-004 
2.4E-004 
2.5E-003 
3.8E-004 
52E-002 

S.OE•OOO 

3.2E+OOO 

5 OE-004 
3.0E-005 
2.3E+OOO 
7.8E-004 
1.7E-002 
1.4E-001 
1.5E-006 
2.5E-001 
1.8E-001 
S.2e~o02" · 
1.3E-003 
7.2E-004 

3.6E-002 
5.1E-002 

6.2E-002 
2.9E-004 
2.7E-005 
1.1E-007 
1.1E+OOO 

2,4-0imetllytphen 2,4-0imethytphonol 

~~==========~========~================~2~4~~~T~~·~~oph~,~~====~~~~~==~========~==~======~========'~2~4~~~T~r1ch~~=W~~·e~nol====~==========~==~====~~~-c====~==~~--L___ 
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Table 6-6-1 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

I ,_ -b_Hikin _ __j___'""_.,.:_:j~--::~_L - [~_I. 
2,6--Dinttrotoluen~ 

3,3'-Dichloroben.zidine 
4-Methyt-2-pentanone 
u.Aelhylphonol 
4,4'-000 
4,4'-0DE 

4,4'-0DT 
Acenaphthene 
Acenephthytene 
Acetone 
Aldrin 
alpha-8HC 
Anthracene 
Antimony 
Aroclor-1242 
Arodo<-1243 
Arodof-125-4 

Aroclor-12e0 -Barium 
Benzene 
Benzoic Add 
Banzo(a)anlhnocene 
Banzo(o)pyrone 
Benzo(b)ftuononlhena 
Banzo(g,h.l)poryleno 
Benzo(l<)ftuononlhena 
Benzyl Alcohol 
Beryllium 
bo1a-8HC 

bls(2-Chloroelhyt) -
bls(2-Cihylboxy1)phlhalate 
Butylbonzylph4hotate 
Cadmium 
Carbon DisUitlde 
Chlorobonzene 
Chloroform 
Chromium 3+ 
Chromklm 8+ 

Chrysene 
cis-1.2-0ichton>othono 
Coboft 

c-
Cpnide (lo1aQ 
Dlbonzoluran 
Diolhytphthalol 
Olmalhy1phlhalate 

~· 01-n-ottytphlhalate 
Endrink_,. 
Ethyl Benzene 
Fluonnlhono 
Auontna 
Heptaehlor 
Hoplllthlor OjJOllido 

-~ --Honne,n-
lndono(1.2,3-<d)pyrana 
loophorone 
Load 

2.6--0inltrotoluane 
3 ,3' -Oichlorobenzidine 
4-Molhyl-2-pontanone CNS 
u.Aelhylphonol 
4,4'-000 
4,4'-0DE 

2 35E-()12 HE-012 4,4'-0DT liYer 

5 70E-()10 

1.1SE-()11 

1.02E-010 
8 11E-()10 
4 ME-010 
J.ME-009 
2.3!1E-009 

5.19E.007 

2.83E-()11 

115E-()10 

8.28E-()12 

5.57E-008 
5.17E-()11 

7.1!6E-009 

1.ne.ooe 

7.911E-008 

1.83E-()12 
1.58E-()12 
e.SOE-()14 

5.!12E-()12 

5.7E-010 
1.2E-()11 

1.0E-()10 
S.1E-()10 

UE-010 
3.BE-009 
HE-0011 

5.2E.007 

2.6€-()11 

1.1E-()10 

e.JE-()12 
s.ae.ooe 
5.2E-()11 

7.!1E-009 

1.7E-008 

UE-()12 
1.8E-()12 
8.5E-()14 

S.SE-()12 

Acanaphthene 
Acenaphthylene 
Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Aroclor-1242 
Atodor-1248 
Atoclor-1254 
Aroclor -1280 
Arsenic 

Barium 
Benzene 
Benzoic Add 
Benzo(e)anthrecene 
Banzo(a)pyrone 
Benzo(b)ftuoranlhene 
Banzo(g,h.l)-ne 
Benzo(k)ftuoranlhane 
Benzyl Alcohol 
Beryllum 
bota-BHC 

bis(2-Ch-yl)
bls(2-Cihylhaxy1)phlhalate 
Buty1bonzy1phthalato 
Cadmium 
Carbon Dlsullldo 
Chlorobonzone 
Chloroform 
Chromium 3+ 
Chromium&+ 
Chl'jOOM 

c&-1.2-0ichton>othono 
Cobol 
Copper 
Cyanido(lotal) 
Oibenzofunn 
Dlalhylphlhlllalo 

Dlmolhylphlholato 
[)l..n.;)ulylphlholate 
Di-<H><Iy1phlha 
EndrinkMooe 
Ethyl Benzene 
Fluoranthene 
Fluorene 
Hoplo<:hlof 
Hoplo<:hlo< ...,._ 

--..... --Henne,r.-
lndono(1,2,3-<d)pyrana 
lsopllorone 

Load 

respiratory 
fato10llle 

btood clsorders 

IIYor 

IIYor -

respiratory 

""'' kidney 

Non-Carcinogenic Hazara Quotient 

lng_os_tio~"~--"-~-'"_h_••_•tio_· -"~--"~ __ 

9.08E.003 

1.32E.003 

1.23E-001 

2.79E-005 

1.04E-008 
1.30E-002 

2.88E+OOO 

6.02E-003 

MongenaM MonganaM rosplratory 8.10E-003 

Dermal 

- Mercury CNS 1.22E-005 ~~==========~==========~==============~~~~~~~~~~======~==~==~==~8~.7~0E~-008~h===~==~==~8~-~~-008~==~/~~~~no~~~~~====~~~~~-~~~====~==~==~7=.1=BE=-004==~~~ 

( ( 

9.1E-003 

1.3E-003 

1.2E-001 

2 SE-005 

1.0E-008 
1.3E.002 

2.9E•OOO 

B.OE-003 

8.1E.003 

1.2E-005 

7 .2E-004 

r 
I 



, .. ,. ......... ITT-cRES5o~re l Expowre J-~=Ohemocal [ 
Medtum Pomt 

------- ---
m,p-xytene 

Naphthalene 

Nickel 
N-Nitrosodiphenylamine 

ortho.-xylene 
Pentachlorophano( 

Phenanthrene 

Phenol 

Pyrene 

Selenium 

Silver 

Styrene 

Tetrachloroethane 

Thallium 

Toluene 

Trichloroethane 
Vanadium 

Vinyl Chloride 

Xylones ~olaO 
Zinc 

Ingestion 

Table 6-6-1 
Summary or Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

Carcinogenic Risk Chemical 

Inhalation Dermal 

,~-,-,=-~--~~_--~ =·-=r 

Total Pnmary 

9.70E-007 

8.J6E-007 

H3E-007 

______ _. _ _,E=:XI>OS>=lur,_,e_~ __ "I!!g_et Organ 

9.7E-007 

UE-007 

2.4E-007 

rn,p-xytene 

Naphthalene 

Nickel 
N--Nitrosodiphenylamine 

ortho-xytene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrena 

Selenium 

Silver 

Styrene 

Tetrachloroethene 

Thallium 
Tofuane 

Trichloroethane 

Vanadium 

Vinyl Chloride 

Xylenes (total) 

Zinc 

circulalory 

respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

==="=======~~-~~~~-=·: - --- 11~:5R,.kACiossS~~a~-~~-~~J :~-:: r=-~-o,-~-
T otal Rmk Across All Media and All EJPQSure Routes [- Reserved I 

Non-Carcinogenic Hazard Quotient 

2.11E-001 

3 60E.004 
4.04E-Q02 

1.73E..001 

:I 
EXJ)OS~ :II 

2 1E-001 I 
II 

3 6E-o04 

4.0E-OOC! 

1.7E-001 

II 

4.iE.;ooo-- ~."7E+o00-
·====~t'=ota~l H~a""z~ar§'d Index Across Surface Soil)~- _::.l 

Total Kidney HI: 
Total Skin HI: 

Total Thyroid HI: 

Total LIYer HI: 

Total Circulatory System HI: 

Total CNS HI: 

Total Fatotoxic HI: 

Total Gl Tract HI: 

Total Respiratory HI: 

Total Eyes HI: 
Total Reproductive HI: 

Total Mammary HI: 

Total Adrenal HI 

Total Heart HI: 

Total Skeletal System HI: 

T olal Thyroid HI: 

Total Blood Oisorde~ HI 



Medium 

Surface Soil 

( 

Ezposure -
Soil 

Exposure 
Point 

ChemK:al 

Area SA, Surface-SoU {0' to- 2') 4,4'-00E 
4,4'-00T 
alpha-BHC 
alpha-Chlordane 

Aluminum 
Antimony 
Aroclor-1248 
Aroclor-1254 
Arocfor-1260 

Ar>enic 
Berium 

Banzo(a)anthracene 

Benzo(a)pyrene 
Benzo{b)ftuoranthene 
Benzo(k)ftuonmthene 
Berytlium 
bia(2-E111y1hexyl)ph111olole 
Butylbenzytph111alolo 
Cadmium 
Chromium 3+ 
Chrysene 
Cobaft 
Copper 

Cyanide~~ 

Oioldrin 
0!-n-butyl~e 
EndosuHan I 
Endrin 
Fluonmthene 
gamma-8HC 
gamma.Chtordane 
Heptachlor 
Heptachlor epoldde 
lndeno(1,2,3-<:d)pyrene 
Iron 
Leed 
Manganese 
Mercury 
Methoii'/CIIIor 
Mathytene Chloride 
!'bel 
Pyrane 
Seleoom 

Toluene 
Vonadlum 
Zinc 

(T~ 
Area SA, Surfoce Sol (0' to 2') 1,1-0ichl.,_,.ne 

1,1,1-Tr1chlon>o111one 
1,1,2-Trichlorootllano 
1,1,2,2-T-
1 ,2-0idllorobonzono 
1,2~ 
1,2~(1otol) 

1,2-lllchloo-
1,2,4-T-
1.~ 

2-&Dnono 
2-Ho~Mono 

2-Mothylno~ 

2~ 

2.~~ 

Ingestion 

2.0E-009 
2.6E-009 
3.6E-009 
2.0E-009 

t.SE-007 
l.SE-007 
2.5E-007 
2.8E-006 

l.eE-008 
UE-007 
UE-008 
3.5E-009 

UE-009 

UE-1110 

4.3E-008 

3.5E-D10 
t.&E-009 
32E-009 
2.3E-008 
3.5E-008 

29E-Il11 

.iie-006 

Table 6-6-2 
Summary of Receplor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk Chemical 

--------
lnhalabon Dermal Total 

Exoosure 
7.4E-009 -li.4E-009- 4,4'-0DE 
9.4E-009 1.2E-008 4,4'-00T 
1.3E-008 UE-008 alpha-8HC 
7 .ZE-009 G.2E-009 alpha-Chlordane 

Aluminum 
Antimony 

S.SE-007 7 1E-007 Arodor~1248 

1.4E-006 1.8E-006 Aroctor -1254 
9.1E-007 t.ZE-006 Aroc:tor -1260 
1.1E-OOS 1.3E-005 Alsenlc 

Barium 
1.3E-007 1.8E-007 Benzo(a)anthracene 
UE-006 2.3E-006 Benzo(a)pyrene 
UE-007 2.0E-007 Benzo(b)IJuoranthane 
1.3E-008 1.6E-008 Benzo(k)ftuoranthane 

Beryllium 
1.7E-008 22E-008 bls(2 -E111y1hexyl)ph111ol111e 

Butylbenzytph111alote 
Cadmium 
Chromium3+ 

3.9E-009 4.3E-009 Chrysene 
Cobeft 
Copper 
Cyanide ~oto~ 

1.6E-007 2.0E-007 Oioldrin 
Di-n-butyl phthalate 
Endosutfan 1 
Endrin 
Fluononthene 

1.3E-009 1.6E-009 gamme-SHC 
5.9E-009 7.5E-009 gamma-Chlordane 
12E-008 1.5E-008 Heptachlor 
8.3E-008 1.1E-007 Heptachlor epoxide 
1.3E-007 1.6E-007 lndeno(1 ,2,3-<:d)pyrene 

Iron 
Leed 
MangaF'Iese 
Mercury 
Methoxydllof 

1.9E-Il10 22E-D10 Methylene Chloride 
Nld<el 
Pyrone 

Selenium -Toluene 
Vanadium 
z;nc 

l 

.. i.se.oos 2.0E-Il05 . (Toto~ 
1,1-0ic:hloroetllone 
1,1,1-Trtchlorootllano 

4.116E-Il11 5.0E-D11 1,1,2-Trtchlorootllano 
2.1ME-009 2.9E-009 1,1,2,2-T-no 

1,2~ 

4.16E-007 4.2E-007 1,2-lllchloroetl1ane 
1,2~(1otol) 

1,2~ 
1,2,4-TrtclllorobonZono 

S.eSE-009 S.!IE-009 1.~ 
2-llutanone 
2~ 

2-Motlrjtnophtho 
2.-.ytphonol 
2,4-lllmothytphen 
24 S.T 

( 

Non-Carcinogenfc Hazard Quotient 

Primary lrlgestiOn Inhalation Dermal Total 

Taraet Oraan Exoosure 
liver 

fetotoxic 1.8E-004 6.4E-004 8.2E-D04 
liver 
liver 1.3E-004 UE-004 6 1E-D04 

circulatory 3.9E-002 UE-001 ue-oo1 
skin 2.3E-001 8.5E+001 8.SE•001 
liver 

liver t.OE-001 4.1E-001 5.2E-001 
circulatory 
circulatory 7.2E-002 VE-001 3.5E-001 

1.1E-002 3.9E-002 S.OE-D02 

kktney 1.5E-003 5 SE-001 S.SE-001 
liver 2.0E-004 7.2E-004 9.3E....OO. 

mammary 1.8E-006 6.4E-006 8 2E-D06 
kidney 9.6E-003 1.4E+OOO 1.4E•OOO 

liver 1.2E-004 1.1E-001 1.1E-001 
liver 
heart 6.0E-004 2.1E-003 2.7E-003 
liver 3.1E-003 1.9E-002 z.ze-ooz 
liver 4.2E-005 l.OE-004 3.4E-004 
liver 8.3E-004 2.3E-003 2.9E-003 
liver 7.7E-006 2.6E-Il05 3.6E-005 

kXtney 3.7E-006 1.3E-Il05 1.7E-005 
liver 1.2E-004 42E-004 5.4E-004 

kidney 2.4E-Il05 8.6E-Il05 1.1E-004 
liver 1.1E-Il05 l.SE-1!05 4.9E-005 
liver 1.1E-004 3.9E-004 S.OE-004 
liver 1.7E-Il05 6.0E-Il05 7.7E-oos 
liver 2.3E-003 e.1E-003 1.0E-002 

2.2E-001 7.9E-001 1.0E•OOO 
CNS 

kidney 1.4E-001 5.1E-001 6.5E-001 
'-bodywt 
reprodudlve 2.2E-Il05 7.8E-Il05 1.0E-004 

liver 7.5E-007 4.9E-00e 5.6E-oo6 
'-bodywl 5.5E-003 3.9E-001 4.0E-001 

liver HE-llOS 12E-004 1.6E-004 
liver 7.3E-004 2.6E-003 3.4E-003 - UE-003 24E-Il02 2.6E-002 w - 6.4E-oo6 2.3E-007 2.9E-007 

circulatory 1.1E-Il02 3.9E-002 S.OE-002 

---- _111_'/!'old_-. 2.5E-003 l.OE-1!02 33E:OC12 
ti.8E:001 8.9E+001 i.OE+001 __ 

kidney 9.5t!E-004 8.8E-004 
liver 5.40E-004 5.4E-004 -..... 

'-body weight 2.68E-Il02 2.7E-Il02 
circulatory 3.81E-002 3.8E-002 

USE-1!02 4.6E-Il02 
liver 2.16E-004 2.2E-004 - 2.00E-Il05 2.0E-Il05 
CNS 8.43E-008 UE-oo6 

CNS S.20E-001 S2E-001 

( 



Medium Exposure 
Medium 

Exposure 
Point 

( 

Table 6-6-2 
Summary of Receplor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

L::ccc--,-:-Ch-em_ic_a_l --~-~-ng_esti_o_n_L,~':'l'~'=-~J~~J 
2,6-0inltrotoluene 2 ,6-0inltrotoluene 

Chemical 

3, 3' -Dichlorobenzldlne 
4-Methyl-2-pentanone 
4-Methytphenol 
4,4'-000 
4,4'-DOE 
4,4'-00T 
Acenaphthene 
Acenaphthytene 
Acetone 
Aldrin 
alpha-BHC 

Anthracene 
Antimony 
Aroclor-1242 
AIOclor-1248 
Aroclor -125-4 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzoic Acid 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranlhone 

Benzo(g,h.~perytene 

Benzo(k)ftuoranthane 

Benzyl Alcohol 
BerytUum 
bota-BHC 
bls(2-Chloroolhyl) ethe< 
bls(2-Eihylhel<yl}phlholote 

Butylbenzytphlholote 
Cadmium 
Carbon Oisulftda 
ChJorobenzene 
Chloroform 
Chromium 3+ 
Chrot'Tlium6• 
Chrysene 
cis-1,2-0ichloroethene 
Cobalt 
C<>ppor 
Cyanide ~otao 
Dlbenzoturan 
Diathylphlholote 

Olmethylphlholate 
01-n-butytphlhalate 
OkH>ctylphlhalate 

Endrin ketone 
Ethyl Benzene 
Fluoranthene 
Ftuorene 
Heptachlor 

Heptachlor -Hexachlorobenzene 
Henchforobutadiene 
Hexane, n-
lndeno(t ,2,3-cd)pyrane 

lsophorone 

Load 
Meng•nae 

l=noChlor1de 

1 77E-Ot2 

4.27E-010 
8.66E-Ot2 

7.62E-011 
4.58E-010 
3.63E-010 
2.88E-009 
1.79E-009 

3.89E-007 

1.97E-Ot1 

8.59E-Ot1 

4.71E-012 
4.18E-006 
3.88E-011 

5.89E-009 

129E-006 

5.119E-008 

1.22E-012 

t.tBE-012 
8.38E-Ot4 

4.44E-012 

8.53E-008 

t.8E-Ot2 

4 3E-010 

8.7E-012 

7.6E-Ot t 
4.8E-Ot0 
3.8E-Ot0 
2.9E-009 
t.BE-009 

3.9E-007 

2.0E-Ot 1 

ME-01t 
4.7E-012 
4.2E-008 
3.9E-011 

5.9E-009 

1.3E-006 

B.OE-008 

t.2E-Ot2 

12E-012 
8.4E-Ot4 

HE-012 

B.SE-008 

3,3'-0fchlorobenzidine 
4-Methyt-2-pentanone 

4-Methytphenol 
4,4'-000 
4,4'-00E 
4,4'-00T 
Acenaphthene 
Acenaphthylena 
Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Aroctor-1242 
Aroclor-1248 
Arodor-1254 
Aroclor-1260 
Anenic 
Barium 
Benzene 

Benzoic Acid 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,Operytone 
Benzo(k)ftuoranthana 
Benzyt Alcohol 
Bery!Uum 
bota-BHC 
bls(2-Chloroethyl) ethe< 
bls(2-Eihythel<yl)phlholate 

Butylbonzytphlholota 
Cadl'lltum 
Carbon Olsutftde 
Chlorobenzena 
Chlorofonn 
Chromium 3+ 
Chromium 6+ 
Chrysene 
ds-1 .2-0ichloroethene 
Cobart 
Copper 

Cyanide (tolaO 
Ofbenzofur.n 
Diathylphlhaloto 

Olmothytphlholate 
Dl-n-butytphlholate 
OkH>ctylphlholate 

Endrin kotono 
Ethyl Benzono 

Fluoranthene 
Auorano 
Heptachlor 

Heptachlor opollldo 

Henchlorobenzene 

Ho
Henne,n--
lndono(1 ,2,3-cd)pyreno 

lsophorone 
Lead 
Manganese 

:.Chloride 

I 

Primary 
Taraet Oraan 

CNS 

liver 

respiratory 
felotoxic 

blood disorders 

respiratory 

liver 

IMor 
liver 

respiratory 

resphtory 

liver 

kidney 

Non-Cardnogemc Hazard Quobenl 

Ingestion lnhalabon 

6 81E-003 

9.88E-004 
9.21E-002 

2.09E-005 

780E-009 

9.13E-003 
2.16E+OOO 

4.52E-003 

8.08E-003 
9.t4E-008 
5.37E-004 

68imal ------~ 

Exposure 

6 8E-003 

9.9E-004 
9.2E-002 

2.tE-005 

7.8E-009 
9.7E-003 
2.2E+OOO 

4 SE-003 

8.1E-003 
9.tE-006 
5.4E-004 



m,p-xylene 
Naphthalene 
Nickel 
N-Nilrosodiphenytamlne 
ortho-rytene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrone 

SeleMnn 

Styrene 
Totrochloroelhene 
Thallium 
Toluene 
Trtchloroetflene 
Vanadium 
\llnyl Chloride 
Xylenes (tolaQ 

Zinc 

Table 6-6-2 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

1 ·::-_l lnhala:"'_"og-+-•n_K:_R_:_·_nn_•_I_ •. ,. __ T_:_[- - ~-~-K:a_--_~-----!:--'T"'a"'Pnm"'.,'-'•"-ry"""'---!-- ~~_ .. _:_·_"n-e ___ •""•[=_·_og_l·_":_:_l:_"'_:_rn_a!-uo-tien~rmel 
--~~re _ 

m,p-xylene 
Naphthalene 

7.27E-007 7.3E-007 

627E-007 B.JE-007 

1.S2E-007 1.6E-007 

Total Risk Across Surface Sotl 
Total Risk Across AU Media end All E.rposura Routes 

( 

Nickel 
N-Nltrosodiphenytamine 
ortho-xo,iene 
Penlachloropheno4 
Phenanthrene 
Phenol 
Pyrone 
Selank.lm 
Sliver 

Slyfane 
T etrachloroethene 
Thallum 
Toluene 
Trk:hloroathene 
Van8d6um 
\llnyiChloride 
Xytenes (1olaQ 

Zinc 

drculalory 
respiratory 

CNS 
liver 

CNS 
respiratory 

CNS 
CNS 

1.58E-001 

2.70E-004 
3.03E-002 

1.30E-001 

Total ReproductMt HI: 
Total Mammary HI: 

Total Adrenal HI: 
Total Heart HI: 

Total Skele1al Syotem HI: 
Total Thyroid HI· 

Total Blood otsordars HI: 

1.6E-001 

2.7E-004 
3 OE-002 

1.3E-001 

( 



Upper Aquffer Tap Water 

Area SA 

TABLE 6-6-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

[
l. ---- --- ·-·. -·Jl Scenario rimeframe:--Future ___ -----

! ~::ptor Population: Off. site Resident . J 
~ptor Age: . .-==-._Chii.Q _ -~-=---__ 

- ----· --------- -- - ----- ----· 
1, 1-Dichloroethsne 1, 1-0ichloroethane 

1 ,2-0ichlorobenzene 1 ,2-0ichlorobenzene 

1 ,2-Dichloroethane 2.31E-008 2.53E-008 4.84E-008 1 ,2-0ichloroethane 

1 ,2-Dichloroethene(mixture 1 .2-0ichloroethene(mixture 

1 ,4-Dichlorobenzene 2.23E-OOB 6.74E-007 6.96E-007 1 ,4-0ichlorobenzene 

2,2'-oxybis( 1-Chloropropan 5.62E-OOB 5.04E-008 1.07E-Q07 2 ,2'-oxybis( 1-Chloropropan 

2,4-0imethytphenol 2,4-0imethytphenol 

2-Methytnaphthalene 2-Methytnaphthalene 

4-Methyt-2-Pentanone 4-Methyt-2-Pentanone 

Aluminum Aluminum 

Ammonia Ammonia 

Antimony Antimony 

Arsenic 1.42E-Q05 2.51E-006 1.67E-005 Arsenic 

Barium Barium 

Benzene 7.35E-006 3.36E-005 4.09E-005 Benzene 

Benzo(k)Fiuorsnthene 1.85E-OOB 4.94E-006 4.96E-006 Benzo(k)Fiuoranthene 

Benzoic Acid Benzoic Acid 

Beta-BHC 7.61E-o09 1.21E-OOB 1.97E-oo8 Beta-BHC 

bis(2-Chloroethyt)Ether B.BBE-006 3.4BE-006 1.04E-005 bis(2-Chloroethyt)Ether 

bis(2-Ethythexyi)Phthalale 3.43E-oo8 3.04E-006 3.07E-006 bia(2-Ethythexyi)Phthatate 

Cadmium (water) Cadmium (water) 

Chlorobenzene Chlorobenzene 

Chloroethane 1.ne-oor 2.72E-007 4.48E-oD7 Chlo<Oethane 

Chromium (VI) 1.58E-Q10 2.62E-Q10 4.19E-Q10 Chromium (VI) 

Chrysene 1.85E-oo9 3.10E-006 3.10E-oo6 Chrysene 

cis-1 ,2-0ichloroelhene cis-1 ,2-0ichloroethane 

CobaH CobaH 

Copper Copper 

Cyanide Cyanide 

Di-n-Octvf Phthalate I Oi-n-Octvf Phthalate 

I 

Non-Carcinogenic Hazard Quotient 

Primary . -~-Ingestion 

Target Organ __ J 
·----·----- --- ·-

circulatory system 8.28E-005 

CNS 2.19E-004 

fetotoxic 3.95E-004 

kidney 1.14E-002 

Gl tract 1.45E-003 

low body WI 9.37E-004 

generalized 1.14E-003 

Gllract 1.3BE-003 

liver 9.B6E-006 

circulatory system 1.35E-003 

kidney 

skin 2.07E-002 

circulatory system 1.47E+OOO 

NA 2.14E-002 

blood disOfders 3.95E+OOO 

NA 

Gltract 1.08E-005 

liver 

reproductive 

liver 5.72E-Q03 

kidney 2.37E-003 

liver B.2BE-003 

liver 7.10E-003 

1.22E-002 

liver 

circulatory system 7.89E-005 

circulatory system 2.76E-004 

liver 7.22E-003 

liver 3.43E-003 

NA 9.27E-003 

---
1.52E-004 

6.41E-003 

4.33E-004 

2.34E-Q02 

4.37E-002 

B.40E-004 

3.B1E-003 

1.16E-Q01 

6.76E-006 

2.27E-004 

3.4BE-001 

2.60E-001 

3.60E-003 

1.80E+001 

1.76E-005 

5.06E-001 

7.95E-003 

2.32E-001 

1.09E-002 

2.04E-002 

1.62E-004 

4.64E-005 

2.02E-003 

1.15E-003 

1.56E+OOO 

--
2.35E-004 

6.63E-003 

8.27E-004 

3.48E-002 

4.51E-002 

1.7BE-003 

4.95E-003 

1.18E-001 

1.66E-005 

1.5BE-003 

3.69E-001 

1.73E+OOO 

2.50E-002 

2.20E+001 

2.85E-005 

5.12E-001 

1.03E-002 

2.40E-001 

1.80E-002 

3.26E-002 

2.41E-004 

3.23E-Q04 

9.24E-003 

4.59E-003 

1.57E+OOO 
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I I 
Medium Exposure Exposure 

Medium Point 

I I 

( 

TABLE 6-6-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

~~:c:::!:;'--f:_:n_. _e: __ ---":""s"'ui~'oe=R=e=s=id=en=t=_=_= l ~eceJ>~ A_ge:_ Child 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Denmal Total 

Exposure 

-----·- --
Diethylphthalate Diethylphthalate 

Ethylbenzene Ethylbenzene 

Iron Iron 

lsophorone 2.81E-009 2.92E-009 5.73E-009 lsophorone 

Lead Lead 

Manganese (nonfood) Manganese (nonfood) 

Methylene Chloride 1.08E-008 1.77E-008 2.84E-008 Methylene Chloride 

Naphthalene Naphthalene 

Nickel Nickel 

Nitrate/Nitrite Nitrate/Nitrite 

Pentachlorophenol 3.04E-008 2.19E-005 2.19E-005 Pentachlorophenol 

Phenol Phenol 

Selenium Selenium 

trans-1,2-Dichloroethene trans-1,2-Dichloroethene 

Vanadium Vanadium 

Vinyl Chloride 6.43E-007 8.97E-007 1.54E-006 Vinyl Chloride 

Xylene (mixed) Xylene (mixed) 

Zinc Zinc 
---- --------- ------------- ------------ -----------

_l!otall 2.95E-005 - ---- 7.45E-005 1.04E-004 _(Total} 

Total Risk Across Groundwater II 1 .OE-004 I 

Total Risk Across All Madia and All Exposure Routes II J I 

( 

--
I 

--

Non-Carcinogenic Hazard Quotient 

~--

Primaoy 

Target Organ 

I low bodywt 

liver 

kidney 

CNS 

kidney 

liver 

circulatooy system 

lowbodywt 

fetotoxic 

liver 

liver 

liver 

kidney 

circulatooy system 

liver 

fetotoxic 

__________ th_)'I'Oid __ 

-J Ingestion 

9.86E-007 

3.04E-002 

3.52E-001 

6.90E-005 

7.67E-001 

U2E-003 

1_38E-002 

1.23E-002 

6.19E-002 

3.95E-004 

4.21E-004 

2.05E-003 

5.92E-005 

1.46E-002 

3.85E-002 

1.17E-002 
-- ------
6.86E+OOO 

lnhalation-~--De~al]-- Tot 

Expos 

- ------

al 

ure 

2.75E-006 

4.93E-001 

5.92E-002 

7.17E-005 

1.32E-001 

1.83E-003 

2.09E-001 

4.12E-003 

2.83E-001 

4.74E-004 

3.45E-004 

1.30E-005 

2.45E-003 

6_50E-001 

3.91E-003 

2.30E+001 

3.74E -006 I 
5.23E -001 

4.12E-001 

-004 L41E 

9.19E-001 

003 

001 

002 

-002 

001 

-004 

2.95E-

2.23E-

1.64E-

6.19E 

2.84E-

6.95E 

2.40E -003 

7.22E -005 

1.70E -002 

6.89E -001 

1.56E -002 

2.99E+ oo1 I 
CE] Total Hazard Across Groundwaterl [3:08-

--~ 

Total Ctrculatooy System HI = [ 2.0E+OOO I 

Total Liver HI = 11 .6E+OOO I 

Total Kidney HI = I 9.6E-001 I 

Total Gl HI= @-:Q01] 
Total CNS HI= [§&1=-_0Qij 

Total Thyroid HI = [_@@ 
Total Fetotoxlc HI= [i]fQQij 

Total Skin HI = I 3.7E-001 I 

Total Blood Disorders HI • I2.2E+001 I 

( 
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-~l·~~l Medium 

- ------ --
Upper Aquijer I Outdoor Use I 

11~-------
----
cenario Timeframe: 

eceptor Populat-ion: 

___!!_cept_()r All_": ___ . _ 

TABLE 6-6-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Futu;e ------ -·------------- ] 
0-ffsite Resident _ _1 
Ch~d 

- - --_ ---"--=----- 1---=---~ ----=-=------=--~---==-- - -=---~- --==--n 

I ~a __ ' -,~, ll-~' --~~ -l:='!":.:.:i~~, l '"" 
Expos:-] Target Organ Exposure 

---- -- - -

-Jc~-, J~ . Carcinogenic Risk 

Point 

- :~gestion- [ lnha~tion De 

-- -

Tap Water 1 ,1-Dichloroelhane 

Area SA 1,2-Dichlorobenzene 

1,2-Dichloroethane 1.92E-009 

1,2-Dichloroethene(mixture 

1,4-Dichlorobenzene 1.86E-009 

2,2'-oxybis(1-Chloropropan 4.68E-009 

2,4-Dimethylphenol 

2-Methylnaphthalene 

4-Methyi-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 1.18E-006 

Barium 

Benzene 6.13E-007 

Benzo(k)Fiuoranthene 1.54E-009 

Benzoic Acid 

Beta-BHC 6.34E-010 

bis(2-Chloroethyi)Eiher 5.73E-007 

bis(2-Ethylhexyi)Phthalate 2.86E-009 

Cadmium (water) 

Chlorobenzene 

Chloroethane 1.47E-008 

Chromium (VI) 1.30E-011 

Chrysene 1.54E-010 

cis-1,2-Dichloroelhene 

Cobalt 

Copper 

Cyanide 

Di-n-Octvl Phthalate 

1,1-Dichloroethane circulatory system 6.90E-006 1.51 E-005 2.20E-005 

1,2-Dichlorobenzene CNS 

2.50 E-009 4.42E-009 1,2-Dichloroethane fetotoxic 

8.34 

3.60 

1,2-Dichloroethene(mixture 

E-008 8.52E-008 1,4-Dichlorobenzene 

E-009 8.29E-009 2,2'-oxybis(1-Chloropropan 

2,4-Dimelhylphenol 

2-Methylnaphthatene 

4-Methyi-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

1.79 E-007 1.36E-006 Arsenic 

3.13E 

8.07E 

1.49E 

6.06E 

3.76E 

2.44E 

1.87E 

3.84E 

Barium 

-006 3.74E-006 Benzene 

-007 8.09E-007 Benzo(k)Fiuoranthene 

Benzoic Acid 

-009 2.13E-009 Beta-BHC 

-007 1.18E-006 bls(2-Chloroelhyt)Ether 

-007 3.79E-007 bis(2-Ethylhexyi)Phlhalate 

-008 3.91 E-008 

-011 3.18E-011 

-007 3.84E-007 

Cedmium (water) 

Chlorobanzene 

Chloroethane 

Chromium (VI) 

Chrysene 

cis-1,2-Dichtoroethene 

Cobs~ 

Copper 

Phthalate 

kidney 

Gl tract 

lowbodywt 

generalized 

Gl tract 

liver 

circulatory system 

kidney 

skin 

circulatory system 

NA 

blood disorders 

NA 

Gl tract 

liver 

reproductive 

liver 

kidney 

liver 

liver 

liver 

circulatory system 

Circulatory system 

liver 

liver 

NA 

1.83E-005 7.93E-004 8.12E-004 

3.29E-005 4.27E-005 7.56E-005 

9.50E-004 2.30E-003 3.25E-003 

1.21E-004 5.40E-003 5.52E-003 

7.81E-OOS 6.00E-005 1.38E-004 

9.53E-005 6.24E-004 7.19E-004 

1.15E-004 1.44E-002 1.45E-002 

8.22E-007 6.70E-007 1.49E-006 

1.13E-004 1.62E-OOS 1.29E-004 

1.73E-003 2.49E-002 2.66E-002 

1.23E-001 1.86E-002 1.41E-001 

1.78E-003 2.57E-004 2.04E-003 

3.29E-001 1.68E+OOO 2.01E+OOO 

9.04E-007 2.BBE-006 3.78E-006 

4.77E-004 6.26E-002 6.31E-002 

1.97E-004 5.68E-004 7.65E-004 

6.90E-004 3.63E-002 3.70E-002 

5.92E-004 9.81E-004 1.57E-003 

1.01E-003 1.46E-003 2.47E-003 

6.58E-006 1.59E-005 2.25E-005 

2.30E-005 3.31E-006 2.63E-005 

6.02E-004 1.44E-004 7.46E-004 

2.86E-004 8.24E-005 3.68E-004 

7.73E-004 1.11E-001 1.12E-001 
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[- T I 
Exposure Eltposure 

Medium Point 

I I 

TABLE 6-6-4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

c:~~r. Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal .~r Expos~re _ 

Dielhytphthalate Dielhylphthalate 

Ethylbenzene Ethytbenzene 

Iron Iron 

lsophorone 2.34E~10 5.02E-<J10 7.37E~10 lsophorone 

Lead Lead 

Manganese (nonfood) Manganese (nonfood) 

Methylene Chloride 8.9BE~10 1.67E~ 2.57E~ Methylene Chloride 

Naphthalene Naphthalene 

Nickel Nickel 

Nitrate/Nitrite Nitrate/Nitrite 

Pentachlorophenol 2.54E~ 2.71E~ 2.7"1E~ Pentachlorophenol 

Phenol Phenol 

Selenium Selenium 

tram~o-1,2-Dichloroethene trans-1,2-Dichloroethene 

Vanadium Vanadium 

Vinyl Chloride 5.35E-008 7.99E-008 1.33E-007 Vlllyl Chloride 

~ylene (mixed) Xytelne (mixed) 

Zinc Zinc 
---- ---·-·· ··-··--·------ ····--·· ---- -----------

' (Total) 2.46E~ 8.39E~ t.OSE-005 (Total) 

T cital Risk Across Groundwater lt.IE-005 ~I 
Total Risk Aaoss All Media and AI Exposure Routes 

: 
I J 

( 

I 

I 

----

. -- ---= 
Non-Carcinogenic Hazard Quotient 

-----
Primary 

Target Organ 

-- -

low bodywt 

liver 

kidney 

CNS 

kidney 

liver 

circulatory system 

low bodywt 

fetotoxic 

liver 

liver 

liver 

kidney 

circulatory system 

liver 

fetotoxic 

thyroid 

Ingestion Inhalation Dermal l Total 
_ ~xposure 

8.22E-008 3.40E-00<' 4.23E-007 I 
2.53E-003 9.24E-002 9.49E-002 

2.94E-002 4.23E-<J03 3.36E-002 

5.75E-006 1.23E.-005 1.81E-005 

6.56E-Cl02 9.4•4E-003 7.50E-002 

9.32E-005 1.73E-004 2.67E-004 

1.15E-003 4.69E-002 4.80E-002 

1.012E-003 2.94E-004 1.32E-003 

5.16E-003 5.16E-003 

<1.29E-005 3.51E-002 3.51E-002 

3.51E-005 4.61E-005 B.12E-005 

1.71E-004 2.46E-005 1.96E-004 

4.93E~ 
I 

1.2BE~ S.:ZtE-006 

1.22E-003 1.75E-004 11.39E-003 

3.21E-003 t.22E-oot' 1.26E-001 

9.71E-004 2.BOE-004 1.25E-003 
s.i2E:001 ,· ........... 2:i7ii~ooo I 2".84"E~OOO ,I 

Total Hazard Across Groundw.lter JI2.BE+OOO 1/ 

total Circulatory System HI = [ 1.9E-001 ] 

TotaiLiverHI= ]~_!] 
Total Kidney HI= I 7.9E-002 I 

Total Gl HI= [2:0E:002J 
Tollal CNS HI= [jiE_:Qtiij 

Total Thyroid HI = [ijg=QQij 
Total Fetotoxic HI= [ijg@ 

Total Skin HI= I 2.7E-002 I 

Total BloOd Disorders HI = [2~~l 

( 
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(Total} 

TABLE 6-6-5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

1.10E-007 

4.77E-008 

1.17E-008 

·---

2.58E-008 

8.92E-006 

5.37E-005 
------

American Chemical Service NPL Site 

1.56E-009 t.SSE-009 

1.64E-004 1.64E-004 

5.16E-006 4.98E-005 

1.60E-006 1.60E-006 

1.10E-007 

8.51E-006 8.51E-006 

4.77E-008 

2.50E-006 2.50E-006 

5.81E-006 5.81E-006 

1.7BE-005 1.7BE-005 

1.17E-008 

1.93E-007 1.93E-007 

2.58E-008 

8.92E-006 

4.07E-006 4.07E-006 
··- ---------- 2.64E-00.4 -I 2.10E-004 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trichloroethene 

Vinyl Chloride 

Zinc 

(Total) 

I 

--·-

liver 

kidney 

circulatory system 

liver 

CNS 

kidney 

liver 

low bodywt 

liver 

liver 

thyroi_d 

4.57E-003 

1.00E-001 

9.13E-003 

3.54E-001 

1.37E+OOO 

4.21E+OOO 

3.04E-004 

2.28E-002 

4.57E-003 

4.81E-001 

5.16E-006 

1.60E-006 

B.StE-006 

2.50E-006 

5.81E-006 

1.78E-005 

1.93E-007 

4.07E-006 

1.16E+OOO 

3.78E-001 

4.57E-003 

t.OOE-001 

9.13E-003 

3.54E-001 

1.37E+OOO 

4.21E+OOO 

3.04E-004 

2.28E-002 

4.57E-0031 

4.B1E-001 

8.49E+OOO ~"'-----=~=~~-=~=='=""~~~ 2.10E-004 · · · ·a 49E ~iioQJ 



I 
Scenario Timeframe: 

Receptor Population: 

Rece_p~ 

TABLE 6-6-5 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Current 

Olfsite Resident 

Child 

American Chemical Service NPL S~e 

,-rF=i=le=·c=·lp!':I"Of=:'·'O:ect:=s=la=t=IV.~kl=bl=s\l:::OG:::S-cA=C=C=R=M=WK=4=r=~==c.co .. ===•=;-;=========;=='-'-'-'-'=-==================;-;=========r==c--==c--=--c.cc.=-c.=.-cc.-c--~---_-_-~_~---_-=c=--------~=----~c~ .. -

LJ 
-

I 

~---- --~~--

( 

Exposure 

Medium 

Exposure 

Point 

Indoor Use 

Vapors 

Chemical 

2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bis(2-Ethylhexy1)Phthalate 

Cadmium (water) 

Chloroform 

Copper 
Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 
Trichloroethene 

Vinyl Chloride 

Zinc 
(Total) 

I 

Ingestion 

I 

Carcinogenic Risk 

Inhalation 

6.76E-010 

2.75E-012 

1.50E-011 

t.SOE-009 

2.20E-009 

Dermal 

I 

Total Risk Across Groundwater 

Total Risk Across AU Media and All Exposure Routes 

( 

Chemical 

l
---

Total 

Exposure 

I 2-Butanone (MEK) 

Antimony 

Arsenic 

Barium 

bis(2-Ethylhexy1)Phthalate 

Cadmium (water) 

6.76E-010 Chloroform 

Copper 

Iron 

Lead 

Manganese (nonfood) 

2.75E-012 Methylene Chloride 

Nickel 

t.SOE-011 Trichloroethene 

t.SOE-009 Vinyl Chloride 

Zinc 
2.20E-009 

I2.6E-004 I 

(Total) 

Primary 

Target Organ 

CNS 

respiratory tract 

fetotoxlc 

NA 

respiratory tract 
liver 

respiratory tract 
respiratory tract 
respiratory tract 
respiratory tract 

CNS 

---------

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

I I681E-007 I 

9.13E-007 

2.44E-009 

Total 

Exposure 

I6.81E-007 

9.13E-007 

2.44E-009 

1.60E-006 1.60E-006 

Total Hazard Across Groundwater I~ 
~--c= 

Total Ctrculatory System HI = I !JE+OOO] 
Total Liver HI= ~ 

Total Kidney HI= @~QQQJ 
Total Skln HI= (3 9E-QQU 

Total Thyroid HI= [4 8E-OQ.1J 

Total CNS HI = [G:"eE-007] 
Total Respiratory Tract HI = [i4E~~ 

( 
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I I 
Medium Exposunt Exposun~ Chemical 

Medium Point 

Groundwater I Lower IVfiler I Tap Water 2-Butanone (MEK) 

Anla5A Antimony 

Arlenlc 

Barium 
bls(2-Eihyllexyi)Phlhalate 

Cadmium (water) 

Chloroform 

Copper 

Iron 

Lead 

Mano--a (nonfood) 

Methylene Chloride 

Nickel 

TrfcHoloelhet 111 

\Ill¥ Chloride 

Zinc 

I (Tolal) 

TABLE 11-lH; 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAl TENDENCY 

American Chemical SeMce NPL She 

:::--11 
Cardnogenlc Risk Chemical 

Ingestion Inhalation Dermal Tolal 

Elcposure 

2-Butanone (MEK) 

Antimony 

1.12E.OOS 1.86E-011 1.12E-005 Arlenlc 

Barium 
2.74E-008 2.74E-OOB bls(2-Eihyllexyi)Phlhalale 

Cadnium (water) 

1.19E-OOB 1.19E-OOB CHoroform 
Copper 

Iron 

Lead 

~(nonfood) 

2.94E-009 2.94E-009 Melhylene Chloflde 

Nickel 

6.46E-009 6.48E-009 Trlchloroelhene 

2.23E-006 8.82E-011 2.23E-006 \Ill¥ Chloflde 

Zinc 
----·------------- -------------- ----ioie:Oio··--- --·--------

1.34E.OOS 1.34E-005 (T~ 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dennal Total 

Ta'l}el Organ ExpoSUI'II 

I lver 4.57E.005 3.12E-010 4.57E.005 

skin 9.70E.002 1.56E-005 9.70E.002 

drculatory syslam 2.89E.001 4.89E.007 2.89E.001 

NA 9.46E.002 1.52E.007 9.46E.002 

lver 1.14E.oo3 1.14E.oo3 

kidney 2.51E.002 8.07E.007 2.51E-002 

drculatory syslam 2.28E.003 2.2BE.003 

lver 8.85E.002 2.37E.007 8.85E.002 

3.43E.001 5.51E.007 3.43E.001 

CNS 

kidney 1.05E+OOO 1.69E-006 1.05E+OOO 

lver 7.61E-005 7.61E.005 

low body WI 5.71E.oo3 1.83E.OOS 5.71E.oo3 

lver U4E.003 U4E.003 

lver 

----------~-----·-·· 1.20E.001 3.86E.007 1.20E.001 
------------ ----- ----- -- -1.99E.:OOS .... ----------
2.12E+OOO 2.12E+OOO 



ii== Receplor Age: 

Fie: c:'clraioctNc:a-~.WK4 

I ! 
Medium Elcposure El!pOSift Chemiall 

Medium Point 

I 
,.. Indoor Use 2-Bulanone (MEK) 

VIIPOI1 Antimony 
Atunlc 

a.tum 
bls(2-Ethylhexyi)PhiNIIile 

CadrniLm (weler) 

Chlonlronn 

Copper 

Iron 

Lead 

Mano--a (nonrood) 

Melhylene Chloride 
Nickel 

Tr1cHDouelhel111 

\llnyl Chloride 
Zinc 

(Total) 

TABLE 6-8-6 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Amerlc:8n Chemical Senrice NPL Slle 

:-II 
Carcinogenic Risk C'*nlcal 

Ingestion lnhlllllllon Dermal Total 

Exposure 

1 2-Bulanone (MEK) 

Antlmony 

Atunlc 

a.num 
bls(2-Eihylhexyi)I'IIIMI8te 

CaclmiLm (Water) 

3.36E-010 3.36E-010 Chlonlronn 
Copper 

Iron 

Lead 

Mangnlle (nonrood) 

1.37E-012 1.37E..012 Melhylene Chloride 
Nickel 

7.48E-012 7.48E-012 To1cNoloeffllll111 

7.48E-010 7.48E-010 \llnyl Chloride 

Zinc 
-----------------· -------------- ------------------

(Total) 1.09E-009 1.09E-009 

Total Risk Across Groundw8lef 11.3E-005 I 
Total Risk Across I>J Medii IIIII M Exposure Routes I I 

( 

I 

I 

Non-Carcinogenic Hazard Quotient 

Prlmaty 

T 111vet Organ 

CNS I 

respiratory tract 
felololdc 

NA 

retplraloly tract 
lver 

respirllloly tract 
retplralory tract 
retplraloly tracl 

retplraloly tracl 

CNS 

-------------------------

Ingestion Inhalation Dermal Total 

Exposure 

1 3.39E-007 1 I3.39E-007 

4.54E-007 4.54E-007 

1.21E-009 1.21E-009 

--·--------- ----------- ----- ---------- ----------
7.94E-007 7.94E-007 

Total Hazard Across Grculdwaler 12.1E+OOO I 

-Total Circulatory System HI- I 2.9E-001 I 

Total UverHI• I9.1E-002 I 

Total Kidney HI= I1.1E+OOO I 

Total Skin HI= I 9.7E-002 I 

Total Thyralcl HI • I 1.2E-001 I 

Total CNS HI = I 3.4E-007 I 
Total ResplnltDiyTred HI• I1.2E-009 I 

( 
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I 
Medium 

I 

Exposure 

I 

Exposure 

II 
Chemical 

I 
Medium Point 

Groundwater I L~Nplfer I Tap Water Alumlrun 

Jlwe5A Ammonia 

ArMnic: 

Barium 

Benzoic Add 

Be!ylil.m 

bls(2-Eihylhexyi}PIIIIalate 

Chromium (VI) 

Cobalt 

Copper 

Iron 
Lead 

Manganese (nonfood) 

Nickel 

NitnlleiNIIrlt8 

Phenol 

Selenium 

~ 

TOluene 
Vanadium 

Zinc 

I (Total) 

TABLE 6-6-7 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Senllce NPL Slte 

Carcinogenic Risk 

!-=-I 
Chemical 

Ingestion 

I 
lnhalallon 

I 
Dermal 

Aluminum 

Ammonia 

5.75E-005 2.53E-010 5.75E-005 ArMnlc 

Barium 
Benzoic Add 

Belylk.m 

6.14E-006 2.66E-006 6.17E-006 bls(2-Ethythexyi)Pillhalate 

Chromium (VI) 

Cobalt 

Copper 

Iron 
Lead 

Manganeae (nonfood) 

Nickel 

NilnlleiNib1le 
Phenol 

Selenium 
~ 

TOluene 
Vanadium 

Zinc 
···---------------- -~- .. ------.- ------------ ----·------

6.37E-005 2.69E-006 6.37E-005 (Total) 

I 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dennal Total 
Target Organ Exposure 

I circulatoty system 6.92E-001 2.91E-006 6.92E-001 

kidney 

circulatoty system 1.49E+OOO 6.59E-006 1.49E+OOO 

NA 8.16E-001 3.44E-006 8.16E-001 

Gltract 1.37E-004 1.56E-006 1.37E-004 

kidney 5.01E-002 3.96E-004 5.04E-002 

liver 2.55E-001 1.20E-003 2.56E-001 

4.91E-001 2.07E-005 4.91E-001 

circulatoty system 1.02E-002 4.28E-008 1.02E-002 

liver 2.64E-001 2.00E-006 2.64E-001 

3.99E+OOO 1.68E-005 3.99E+OOO 

CNS 

kidney 1.35E+OOO 5.67E-006 1.35E+OOO 

lowbodywt 3.38E-001 2.64E-006 3.38E-001 

fetotoxic: 8.28E-001 8.28E-001 

liver 5.01E-002 3.49E-006 5.01E-002 

liver 5.46E-002 2.30E-007 5.46E-002 

NA 4.68E+OOO 1.97E-005 4.68E+OOO 

liver 4.55E-005 2.56€-006 4.55E-005 

circulatoty system 1.65E-001 6.95E-007 1.65E-001 

····-·--·-~----······ 1.29E-002 1.08E-007 1.29E-002 
----------- ----- ------ ----------- -----------
1.55E+001 1.68E-003 1.56E+001 
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I I 
Medium Exposure Exposure 

Medium Point 

I /1k I Indoor Use 

Vapors 

( 

Chemical 

Aluminum I 
Ammonia 

Anlenlc 

Barklm 

Benzoic Add 

Berylbn 

bls(2-E~ 

CllromUn(\11) 

Cobalt 

Copper 

Iron 

Lead 

Manganese (norlood) 

Nickel 

NllraleiNitrlle 

Phenol 

SeleiUn 
"fll6am 
Toluene 

Vanadium 

Zinc 

ITOIIIIl 

TABLE 6-6-7 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Arnerlclwl Chemical Service NPL Site 

Card! IOgllnic Rllk Chemical 

Ingestion lnhallltlon Dermal Total 
Exposure 

I I Aluminum 

Ammonia 

Anlenlc 

Barklm 

Benzoic Add 

ee.v-um 
bls(2-Eihytle~ 

CllromUn (VI) 

Cobalt 

Copper 

Iron 
lead 

Mano-- (norlood) 

Nickel 

NllniiBINib1le 

Phenol 

SeleiUn 
TMIIum 

Toluene 

Vanadium 

Zinc 
------------------- ----------·-- ------------

(Total) O.OOE+OOO O.OOE+OOO 

Total R11k Aaosa GrliUndwlller le.E-005 I 
Total Risk Aaosa ~Media 8lld ~Exposure Routes 

( 

I 
Non-Carcinogen~ Hazard Quotient 

Prtmary 
T .-get Organ 

respirlltory 1r11c1 I 
respir8loly lrllcl 

respir8loly lrllcl 

feiDIDldc 

Ulg 

NA 

resplnllory lrllcl 

respirlltory lrllcl 

respirlltory lrllcl 

CNS 

--------------------------

Ingestion Inhalation Dermal Total 
Exposure 

6.61E-004 6.61E-004 

4.85E-008 4.85E-008 

----------- -----------· -----------
6.61E-004 6.61E-004 

Total Hazard Aaosa Grotnlwaler 1.ee+001 1 

em HI• Total ClrallaiOry Syat 2.4E+OOO 
Total Liver HI• 6.5€:001 

Total Kidney HI • 1.4E+OOO I 
Total Gl Tllld HI • 1.4E:oo4 I 

Total CNS HI • 4.8E:OOS I 
Total Resphlory Tllld HI• 6.8E:oo4 I 

Total Thyroid HI • 1.JE::oo2 I 

( 



'"'-' c:IIJrole<;b\8co-ILGSM"CCT.WK<I 

I 

Medk.m 

i 

Exposure 

i 

Exposure 

II 

Chemiclll 

I 

Medium POOl 

Groundwater I Lower Aquifer I Tap Water Aluminum 

AseaSA Ammonia 

~ 

Barium 

Benzoic: Add 

Beryllkm 

bls(2-Elhythexyi)Phlhlllata 

Chromium (VI) 

Cobalt 
Copper 

Iron 

Laad 

Ma'lganesa (nonfood) 

Nickel 

~ 

Phenol 

Selenium 

Th8lllum 

Toluene 

Vanac!Un 
Zinc 

I (Total 

TABLE&-6-8 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Setvice NPL Site 

g::R~ II 

Carcinogenic Rlak 

1~1 
Chemical 

Ingestion 

I 
Inhalation 

I 
Dennal 

Aluminum 

Ammonia 
1.44E-oo5 2.<40E-011 1.44E-005 ~ 

Barium 

Benzoic: Add 

Berylium 

1.53E-006 3.114E-009 1.54E-006 bls(2-Ethyllexyi)Phlhalale 

Chromium (VI) 

Cobalt 

Copper 

Iron 

Laad 

Manganese (nonfood) 

Nickel 

NJtrate/NIIrile 
Phenol 

Selenitm 

Th8IUn 

Toluene 

Vanac!Un 
Zinc 

------------------- ------------- -·---------- -----------
t.59E-005 3.86E-009 1.59E-oo5 (Total). 

I 
Non-Carcinogenic Hazard Ouotienl 

Primafy Ingestion Inhalation Dennal Total 

Tarvet Organ Exposure 

I circulatory system 1.75E-001 2.79E-007 1.75E-001 

kidney 

circulatory system 3.76E-001 6.30E-007 3.76E-001 

NA 2.06E-001 3.29E-007 2.06E-001 

Gltract 3.45E-oo5 2.11E-009 3.45E-oo5 

kidney 1.27E-002 3.79E-oo5 1.27E-002 

liver 6.44E-002 1.62E-oo.ot 6.46E-002 

1.24E-001 1.96E-006 1.24E-001 

dn:ulatory system 2.57E-003 4.09E-009 2.57E-003 

liver 7.19E-002 1.91E-007 7.19E-002 

1.01E+OOO 1.61E-006 1.01E+OOO 

CNS 

kidney 3.<40E-001 5.43E-007 3.40E-001 

low body WI 6.53E-002 2.72E-007 8.53E-002 

retotoxic: 2.09E-001 2.09E-001 

liver 1.27E-002 4.72E-007 1.27E-002 

liver 1.3BE-002 2.20E-006 1.3BE-002 

NA 1.18E+OOO 1.89E-006 1.18E+OOO 

liver 1.15E-oo5 3.47E-009 1.15E-oo5 

cirallatory system 4.17E-002 6.85E-006 4.17E-002 

·········-~·-········ 3.25E-003 1.04E-008 3.25E-003 
----------- -------- ... ---------·· -----------
3.93E+OOO 2.06E-004 3.93E+OOO 



Fie: c:\pnljecls\Ks-ILGIIAFCCT.WK<I 

I I 
MedUn Elcposure Elcposure 

MedUn Point 

I ,.. lndoorUae 

Vapors 

( 

Chemical 

Alumk1um I 
Ammonia 

An«<ic 

Barium 

Benzoic Acid 

~ 
bls(2-Ethythexyi)Phlhalate 

ChroriUn (VI) 

Cobllll 

Copper 

Iron 

lfllld 

Manganese (nonfood) 

Nickel 

NllrllleiNIIrlt 
Phenol 

Selenium 

Thallum 

Toluene 

Vanadium 

Zinc 
(Total) 

TABLE 6-6-8 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCa 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Cal ci lOge! lie Risk Chemical 

Ingestion lnh8lalion Detmal Total 
Elcposure 

I I I Aluminum 

Ammonia 

Arsenic 

Barium 

Benzoic Acid 

~ 
bis(2-Ethyllexyi)Phlha 

Chromium (VI) 

Cobalt 

Copper 

Iron 

lead 

Manganeae (nonfood) 

Nickel 

NllraleiNIIrlte 
Phenol 
$elanUn 

Thallum 

Toluene 

VanadUII 

Zinc 
------------------- ------------- ------------

O.OOE+OOO O.OOE+OOO (Total) 

Total Risk Aaoa Groundwater 11.ee.oos I 
Total Risk Aaoa M Media and M Elcposure Routes 

( 

I 

Prirnafy 
Target Organ 

respiratory lracl 

respiratory lracl 

respiratory 1rac1 

fetotoxk: 

lung 

NA 

respiratory lracl 

respiratory lracl 

resplralofy lracl 

CNS 

------- .. -----

Non-Carclnoget lie Hazard Quotient 

Ingestion Inhalation Dennal Total 
Exposure 

I 
3.30E-004 3.30E-004 

Z...I2E-008 2.o42E-008 

-- ----------- ------------ ----------- -----------
3.30E-004 3.30E-004 

T ota1 Hazard Aaoss Groundwater I3.9E+OOO I 

"' 1 Total Circulatory System HI I 5.9E-oo I 
Total Liver HI "' I 1.6E:001 I 

Total Kidney HI "' I 3.5E:001 I 
Total Gl Trad HI= I 3.5E:OOS I 

Total CNS HI • I 2.4E:OOS I 
Total Respiratory Trad HI= I 3.3E::oo4 I 

T Dial Thyroid HI • I 3.3E:oo3 I 

( 



File AreaS.RM wk.f \ ARES5aRM 

Medium 

Surface Soil 

Exposure 
Medium 

·soil 

AIR 

Current/Future 

QftBite RM!denl 

::. Adutl - ==-- --

Exposure 

Point 
Chemiul 

Area SA, Surface Soil (O' to 2') 4,4'-ooe 

•.•··DDT 
alpha·BHC 
alphe-Chlordane 

Aluminum 

Antimony 

Aroclor·12•8 
Aroclor·125<1 

ArocJor-1260 

Arsenic 
Barium 

Benzo(a)anlhracene 
Benzo{a)pyrene 

Benzo(b)ftuoranthene 
Benzo(k)fluoranthene 

Berytlium 

bis(2·Eihythexy~phthalale 

Butylbenzylphthatate 

Cadmium 

Chromium 3+ 

Chrysene 

Cobaft 

Copper 
Cyanide (total) 
Dieldrin 

Di-n-butylphthalate 
Endosutfan I 

Endrin 

Fluoranthene 
gamma-BHC 

gam mit-Chlordane 
HepCaehtor 

Heptachlor epoxide 

lndeno(1.2.3<d)pyrene 
Iron 
Lead 
Manganese 

Mercury 

Metho~chlor 

Methytene Chlortde 

Nickel 

Pyrene 

Setenium 

Sitver 

Totuene 

V11nadium 

Zinc 

Table 6-6-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 

Ingestion 

1.8E·009 
2.2E.Q09 
3.1E·009 
UE.Q09 

1.3E·007 
J.OE.OQ7 
2.2E.OQ7 

HE·008 

3.1E-008 

3.8E·007 
J.BE·OOB 
J.OE·009 

•. 1E.Q09 

3.8E.010 

3.7E·008 

3.0E·010 
UE.Q09 

2.8E·009 
2.0E.OQ8 

30E·008 

2.5E·011 

American Chemical Services Site 

Carcinogenic Risi: 

Inhalation Dermal 

t.OE·007 
1.3E-007 
18E·007 
1.0E·007 

18E.Q06 
2.0E.OQS 

I.JE.OOS 

t .SE.OO. 

I.BE-008 
2.BE.OOS 

2.2E·008 
UE-007 

HE-007 

5.3E·008 

2.2E.Q06 

18E.ooe 
8.1E.OQ8 
1.8E.007 
1.1E.Q08 

1.7E·006 

2.BE·009 

1.0E·007 
1.3E·007 
1.3E·007 
1.0E·007 

7.8E-008 
2 OE.OOS 
1.JE.oo5 

t.SE·~ 

1.8E·006 
2.8E.005 
2.2E·008 
t.8E.OQ7 

HE.007 

S .• E.OQB 

2.2E.Q08 

1.SE.Q08 
8.2E.OQ8 
1.8E.007 

1.2E·008 
1.8E.Q06 

2.6E.OQ9 

Chemical 

•.• '·ODE 
•.•·-DDT 
alpha-BHC 

alpha.Chlordane 
Aluminum 

Antimony 
Aroclor-1248 

Aroclor -1254 

Arodor-1260 

Arsenic 
Barium 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo~)ftuoranttlene 

Beryllium 
bis(2·Ethythexyl)phlhalale 

Butylbenzylphthalate 
Cadmium 

Chromium 3+ 

Chrysene 

Cobaft 

Copper 
Cyanide (total) 
Olekll1n 

Ot-n-butytphthalate 

Endosuttan 1 

Endrin 
Fluoranthene 
gamrrnt-BHC 

gamma..Chlon::tane 

Heptaclllor 
HepCac:hlor epoxkle 

lndeno(1.2,3<d)pyrene 

Iron 

Lead 
Manganese 

Mercury 

Methoxychlor 
Methytene Chtonde 

Nickel 
Pyrene 

Selen6um 

Sitver 

Toluene 

Vanadium 

Zinc 

Area SA. Surface Soli (0' to 2') 
~mao~~-J~.e~E~.ooe~-~------

1.1-0iehtoroethane 

2.2E.OQ.4 2.3E.OQ.4 

1,1·01chtoroelhane 

1,1.1·Trlchloroetl>ane 

1.1.2-Trlchloroethone 

~maQ 

1,1, 1-Trichloroethane 

1,1,2-Triclltoro.thane 

1.1.2.2-Tetrac:h~ane 

1,2-Dk:hlorobenzene 

1,2-Di<:hlotoel~ne 

1,2-Di<:t11of001hene ~oean 
1,2-Di<:t11oropropane 
1,2, 4-Trlc:llJorobenzene 
1,4-Dichlorobenzene 

2~Butanone 

5.87E.011 
3.311E.Q09 

U5E.OQ7 

9.88E.Q09 

57E.011 
HE.Q09 

•. 8E.OQ7 

9.9E.Q09 

1,1 ,2.2·Tetrachtoroethane 

1.2-0ichtorobenzene 

1.2·Di<:t1loroelhane 
1.2·Di<:t1toroothene ~oean 
1,2·Di<:t1ioropropane 
1,2,.._ Trlchlorobenzone 
1,.-.Dichlorobenzene 
2-Butanone 

Non-Carcinogenic Hazard Ouo11enl 

r--------- P~ni~~- -,---lrlgeSuoli ·-~9t8tion 
Tll!ll"l0rgan 

liver 
fetotoxic 

11ver 
liver 

circulatory 
skin 
liver 
liver 

cJrculatory 
circulatory 

kidney 

liver 

mammary 

kidney 

liver 
liver 

heart 

liver 
liver 
liver 
liver 

kidney 

liver 
kidney 
liver 
liver 
liver 

hver 

CNS 

kidney 

low body wl 

reprodudive 

liver 

low bodywt 

liver 
liver 

skin 
liver 

drculatory 

thyroid 

3 ee.oos 

2 9E·OOS 
s.•e.ooJ 
S.OE-002 

2.2E-002 

1.6E·002 
2.3E.OQ3 

3.3E-~ 

•. JE-005 
3.8E-007 

2.1E·003 
2.5E-005 

1.3E·~ 

8.7E-~ 

8.9E-008 
UE·~ 

1.6E-006 

8.0E.OQ7 

2.5E·005 
5.1E·008 
2.3E.Q08 

2.3E·OOS 
3.BE·008 

HE·~ 

•. 7E·002 

J.OE·002 

UE·006 
1.8E·007 
1.2E.OQ3 
7.3E.Q08 

1.BE·~ 

J.OE.OQ.4 
UE.Q08 

2.3E·003 
s .• E.OQ.4 

---+---'U_E·OO~-
Itidney 

liver 

liver 
liver 

lowbody-lghl 
drculatoty 

2.73E.OQ.4 

1.S.E.OO. 

7.89E.OQJ 
1.09E.OQ2 

-r5eirnal-- ~--~T-otal 

2.2E-003 

1.7E·003 
4 9E-001 

2.9E+D02 

1 . .CE+OOO 

9.5E-001 
1.3E-001 

1.9E+OOO 
2SE-003 
2.2E·005 
4.8E+OOO 
3 6E·001 

HE·003 
6.5E·002 
t .OE·OOJ 
7.9E-003 

9 8E·005 
4.BE·005 
t SE.OQJ 

J.OE-00. 
t JE.OO. 
UE.OOJ 
2.1E.OO. 
2.8E·002 

2.7E+OOO 

1.7E+OOO 

Ex ure 

2.3E-003 

1 7E-003 

UE-001 

2.9E+002 

1.5E+000 

9.6E·001 
t.•E·001 

1.9E+OOO 

2.5E.003 
2.3E.OQS 

4.8E+OOO 

3.BE.001 

7.5E.OQ3 
88E.OQ2 
1.0E.OQJ 
8.0E-003 
1.0E.OQ.4 
OE.OQ5 
1.5E.OQ3 

J.OE·~ 

1.JE.00. 
UE.OOJ 
2.1E.OO. 
2.9E.OQ2 

2 8E+OOO 

1.8E+OOO 

2.7E·OO. 2. 7E.OQ.4 
1.7E·005 UE.OQ5 
l..CE+OOO 1.4E+OOO 
•. 2E.OQ.4 OE.OQ.4 
9.1E-003 92E.OQJ 
8.3E.002 ME.OQ2 
7.9E.OQ7 8.1E.OQ7 
UE·001 UE.OQ1 
1.0E.OQ1 1.0E.OQ1 

- -3.1E+"o,o2~· -+---:i-,-E+oOi 

27E.OQ.4 

1.5E·~ 

7.7E.OQJ 
1.1E.OQ2 

1.33E.OQ2 I.JE.OQ2 
Hver 8.22E..OOS 8 2E-00S 
liver S.72E...Q06 S.7E-006 

=~C~N~S==~'- -======L=="'2~-·~1~E.OQ8:"' _ ==~--=-~--l __ HE.Q08 



Seenaoo Tmeframe 
Recaptor Popu&.aon 

R~~~Me:_ 

File: Area5_aRM.wHII Af!~Safl_~ _-

Medium Exposure 
Med1um 

l 

cu"entiFuture 
Of'ful• R-.ctent 

~---

Exposure 

Point 

J 

L~-·J 
2·Hexanone 

2-MelhylniiPhtholene 
2-Methylphenol 

2,4-Dimethylphenol 

2.4.5-Trichlorophenol 
2,8-0inltrotoluene 

3.3'-Dichlon>benzldlne 
4-Methyl-2-pentanone 
4-Methylphenol 
4,4'-000 

4,4'-DOE 

4,4'-DOT 

Acenaphthene 

Acenaphlhyleno 

Acetone 

Aldrin 

alpha-BHC 

Anthracene 
Antimony 

Aroclor-1242 

Aroclor-1248 
Arodor-1254 

Aroclor·12e0 

Ar'lenic 
Barium 

Benzene 

Benzoic Acid 
Bonzo(a)onlhnlcene 
Bonzo(a)pynone 
Benzo(b)ftuoranlhene 

Benzo(g,h,Operytene 
Bonzo(l<)fluonontheno 
Bonzyt Alcohol 
BorytRum 

bet•BHC 
bis(2-Chloroethyl)
bis(2-Eihylhoxyl)plllhalale 
Butylbenzytphthalolo 
Cadmium 

Coition Disutflde 

Chtorobonzene 
Chloroform 

Chromium 3+ 
Chromium 8+ 
Chryseno 

c:ls-1.2-Dtchloroethene 
~ cCyanlde ~olaij 

Dibonzoturon 
Diethytphlholalo 
Dlmotlrytphthalo 
Dl-r>-llulylphto 
Di-n-oclytphlllo 
Endr1n lullone 

Ethyl--Fluonlno 

Table 6-6-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Site 

IngestiOn 

Carcinogenk RiSk 1[---· -~ _ -~~~~:_oni~-~rmal~ L Total 

E_x~~-
2-Hexanone 
2-Methy1naphthatene 

2-Methylphonol 

2.4-Dimethylphenol 
2,4,5-Trichlorophenol 

2,6-0inltrotoluene 
3,3'-0ichtorobenzkfine 
4-Methyt-2-pentanone 
4-Melhylphenol 

4,4'-000 

4,4'-DDE 
2.02E-D12 2.0E-D12 4,4'-DDT 

Acenaphthene 

Acenaphthylene 

Acetone 
UIIE-010 4.9E-01D Aldrin 
UOE-012 9.9E-012 alpha-BHC 

Anthracene 

Anllmony 
8.71E-011 8.7E-011 Arodor-1242 
5.23E-01D 5.2E-01D Arodor-12411 
4.15E-01D 4.2E-010 Arodor-1254 
3.29E-009 3.3E·009 Arodor-1 :zeo 
2.05E-009 2.DE-009 Arsenic 

Barium 
USE-007 UE-007 Benzene 

Benzoic Acid 
Benzo(a)anthlllcene 

2.25E-011 2.3E-011 Benzo(a)pynone 
Benzo(b)lltlcnnlhene 
Bonzo(g,h,ijpetytene 
Benzo(l<)lltlcnnthene 

Benzyl Alcohol 

9.112E-01 1 9.11E-011 Beryllium 

S.JIIE-012 5.4E-012 beta-8HC 
4.77E-ODII 4.11E-ODII bls(2-Chloroelhyl) ether 
U3E-011 UE-011 bls(2-Eihylhexyl)phlhalole 

Bulylbenzylp/1lllalale 

11.73E-009 8.7E-009 Clldmium 

Cart>on Dlsulllde 
Ch-.ene 

1.48E-ODII 1.5E-ODII Chloroform 

Chromium 3+ 
U5E-OOII 8.8E-OOII Chf'Ofnium8+ 

Chrysene 

c:ls-1.2-Dtchloroethene 
COblll 

~ 
Cyonlde~otaij 

Dibenzofunln 
Diethylplllllole 

Dimolhylphlholalo 

Dl+bulytj>hlllot.lo 

Di-n-oclytphlllllto 
Enli1n ketone 

Ethyl Benzene 
Fluonnlhene 

FJuoreno 

r----

CNS 

liver 

respiratory 
fetotoxlc 

b4ood disorders 

respiratory 

liver 

liver 

liver 

Non-Carcinogenic Hazard Quotient 

- IngeStion I - lnh&talion- ~ I 
2.34E-OD1 

1 95E-OD3 

2.82E-004 

2.83E-002 

5.911E-008 

2.23E-009 

2.711E-OD3 

8.18E-OD1 

1.29E-OD3 

-Dermal--

11 

II 
~jl 
~sure [ 

2 3E-001 I 

1.9E-003 

2 8E-004 

2.8E-OD2 

8.DE-ODII 

2.2E-009 

2.11E-OD3 

6.2E-OD1 

1.3E-OD3 

1.40£-012 1.4E-012 ~--~~======~======~========~~~-~·-~======~==~===~==~~~==~~~~~~~~~======~~======~==~~======~==~==~===~ 

( ( 

j: 
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•no Twn.trame Cuoentlf"utufe 

eptor Population Offsite Restdent 

~~A.ge Adufl -

(~--=~_~:·~:M T~<IARE:::~ ---r-~-~- ~Exposure L Medium Point 

--- -- - - - ---

-]l_::_] 
Heptachlor epoxkie 

Hexachlorobenzene 
HexachtorobutacUene 
Hexane, n
lndeoo{1,2,3-cd)pyrene 

lsophorone 
Lead 

Manganese 
Mercury 
Metttyfene Chloride 

m,p-xy~ne 

Naphthalene 

Nldtei 

N-Nitrosodlphen'f1amlne 
ortho-xylene 
Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrone 

Setenium 
Silver 

Slylene 
T etrachioroethene 
Th•lllum 
TOluene 
Tr1chloroethene 

V•nadium 
Vinyl Chlor1de 

)(ytanes «otat) 
Zinc 

======''h=====Jtota 

Table 6-6-9 
Summary of Receptor Risks and Hazards For COPCs 

Reasonable Maximum Exposure 
American Chemical Services Srte 

Carcinogenic Risk 

1.3SE-Q12 

7.29E-Q1( 

5.07E-012 

7.(6E-Q06 

6.31E-Q07 

7.16E-007 

2.08E-007 

7.3E-014 

5.1E-Q12 

8.3E-Q07 

2.1E-Q07 

9.1E-006 9.1E-006 
----roeai Risk Across Surface Soil [_ 2.3~ 

Total Risk. Across All Media and All Exposure Routes ~ed =-:&] 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexane, n
indeno(1,2,3-cd)pyrene 

lsophorone 

Lead 

Manganese 
Mercury 
Methytene Chloride 

m,p-xytene 
Naphthalene 

Nickol 
N--Nttrosodiphenylamine 

ortho-xylene 

Pentachlorophenol 

Phenanthmle 
Phenol 
Pyrena 

Selenium 
SUver 
styrene 
Tetr~~chloroethene 

Thallium 
Toluene 

TOChloroet:hene 
Vanadium 
Vinyl Chior1de 

)(ytenes ~otat) 
Zinc 

liver 
kidney 

respiratory 

CNS 

respiratory 

circulatory 
respiratory 

CNS 

liver 

CNS 

respiratory 

CNS 

CNS 

1.7(E-003 

2.s1e-ooe 
1.53E-OQ( 

7.71E-005 

8.66E-Q03 

3.71E-002 

Total Circulatory System HI 
Total CNS HI: 

TottI Fetotoxlc HI: 

Total Gl Tract HI 

Total Respiratory HI· 

Total Eyes HI: 

Total Reproductive HI 

Total Mammary HI: 

Total Adrenal HI: 

Total Heart HI: 

Total Skeletal System HI: 
Total Thyroid HI: 

Total Blood Disorde., HI 

UE-003 

2.6E-OOO 

1 SE-00( 

7.7E-005 

8.7E-003 

3.7E·002 



::J 
Fii!!J: Ar~a~aRM wk4 \ ARESSaCT 

I I 

Medium 

I 
Exposure Exposure Chemical 

Medium Point 

I 
SurtaceSoil Soil Area SA., -Surface Soil {0' to 21 •.•·.ooe: 

4,4'-00T 
alpha-BHC 
alpha-Chlordane 
.Aluminum 
Antimony 
Arodor-1248 

Aroclor-1254 
Aroclor -1260 
Ar>enlc 
BaOOm 
Benzo(a)anthracene 
Benzo(a)PVfene 
Benzo(b)ftuof'anthene 
Benzo(k)ftuoranthene 

Ber;tllum 
bls(2-Eihythexyl)phthalale 

Butylbenzytphthalale 
Cadmium 
Chromium 3+ 
Chrysene 
COllen 
Copper 
Cyanide (lolaQ 
Ololdrin 
01-n-bulytphlhalalo 

Endooultanl 
Endrin 
Fluotanlhene 
gamma-SHe 
gamma-Chlordane 

HepblchiO< 
Heptachlor apoxide 

lndeno(1,2,J.<:d)pyrene 

Iron 
Lead 
Manganese 
Mer<ury 
Methoxychlor 

Methytene Chloride 
Nickel 
Pyrone 
Selenium -Toluene 

Vanadium 
Zinc 

(Tot.l) 

AIR Area SA, Surface Soil (0' lo 2') 1,1-0k:htoroethane 
1,1, 1-Trichloroethane 
1,1;2-Trichlorvelhane 
1,1;2;2-T-
1;2~ 

1 ,2-0ichloroolhane 
1,2-lllc:lllor--. (lolal) 

1,2~ 
1,2,4-T~ 

1 ,4-0ic:Norobenan 
2-l!ulonono 
2-
2~ 
2~ 

~·~~ 

Table 6-6-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

---·--

Carcinogenic Risk Chemical 

--- ··-~ -----~rnl81 Ingestion lnhaladon Total 
F~ure 

3.3E-ll10 B.BE-009 6.9E-009 4,4'-IIDE 
42E-ll10 8 4E-009 UE.()()9 4,4'-00T 
5.8E-ll10 12E-008 12E-ll08 alpha-BHC 
3.2E-ll10 6.4E-ll09 6.8E.()()9 alpha-Chlof'dane 

Aluminum 
Antimony 

2.5E-l!OS 4.9E-ll07 5.2E-ll07 Aloci0<-1248 
58E-l!OS 1.3E-ll08 1.3E-ll08 Aloclor -1254 
4.1E-l!OS 8.1E-ll07 8.5E-ll07 Alodor-1280 
4.5E-ll07 9.5E-ll08 9.9E-ll08 Alwnlc 

Banum 
5.7E.()()9 1.1E-ll07 12E-007 Benzo(a)anthracene 
7.1E-l!OS 1.7E-ll08 1.7E-ll08 Benzo(a)pyrene 
7.1E-ll09 1.4E-ll07 1.5E-ll07 Benzo(b)ftooranthene 
5.8E-ll10 1.1E-ll08 1.2E-ll08 Benzo(k)ftuoranthene 

Ber;tllum 
7.8E-ll10 1.6E-008 1.6E-ll08 bls(2-Eihytllexyt)phlhalate 

Butylbenzytphtholate 
Cadmium 
Chromium 3+ 

7.1E-ll11 34E-ll09 3.5E-ll09 Chryune 
coben 
Copper 
Cyanide (lolal) 

7.0E-ll09 1.4E-ll07 1.5E-ll07 Dieldrin 
Dkl-bulylphlhalate 
Endosulfanl 
Endrin 
Fluoranthene 

5.7E-ll11 ue.oos 1.2E-ll09 gamma-8HC 
2.8E-ll10 5 2E.oo9 5.5E.()()9 gamma-chlordane 
5.2E-ll10 1.0E-008 UE-l!OS Heplochlor 

3.7E-ll09 7.4E-008 7.7E-l!OS Heptachlor epoxlde 

5.6E-ll09 1.1E-ll07 1.2E-ll07 lndeno(1,2,:kd)pyrene 
Iron 
lead 
Manganese 
Mer<ury 
Methoxychlor 

4.BE-ll12 1.7E-ll10 1.7E-ll10 Melhytene Ch,._ 

Nickel 
Pyrone 
Selenium -TohJene 
Vanadium 
Zinc 

---8 .. iE.007. 1.4E-l!OS i:si.OOS' (TotaQ 

1 '1-0ic:hlorOolhan 
1,1,1-Trlchloroolhane 

1.5GE-ll11 1.8E-ll11 1,1;2-Trlchloroolhane 

8.44E-ll10 9.4E-010 1,1;2;2-T-... 
1;2~ 

1.34E-ll07 1.3E-ll07 1;2~ 

1;2~(lolal) 

1;2~ 

1,2,4-Trtchlorubenzene 

2.78E.Q09 2.8E.Q09 1,4-Qclllorobonze 

2-&anono 
2......._ 
2-Melhvt......,_,. 
2~ 
2,4-Qmolhylphenol 
245-T 

( 

---~--- ~ 

I 
Non-Carcinogenic Hazard Quobent 

- tOh~tation ·--Primary Ingestion Dermal Total 

Taraet Oraan Exoosure 
liver 

retotoxic 1.9E-ll05 3 BE-llO< 4 OE-004 
live• 
liver 1.4E-ll05 2.9E-004 3.0E-l!04 

circulatory 4.2E-ll03 6.4E-002 8 8E-002 
akin 2.5E-ll02 5.0E+001 S.OE+001 

liver 
liver 1.1E-ll02 2.5E-001 2.6E-001 

circulatory 
circulatory 7.8E-ll03 1.6E-001 1.7E-001 

1.2E-ll03 2 3E-ll02 2.4E-ll02 

kidney 1.6E-ll04 l.JE-001 3.3E-ll01 
liver 2.2E-ll05 4.3E-ll04 4.5E-ll04 

mammal)' 1.9E-ll07 38E-ll08 4.0E-ll08 
kidney 1.0E-ll03 8.2E-001 8 2E-ll01 
liver 1.3E-l!OS 6.3E-ll02 6.3E-ll02 
liver 
heart UE-ll05 DE-003 1.3E-ll03 

IMI• 34E-ll04 1.1E-ll02 1.2E-ll02 
liver 4.5E-ll06 1.8E-ll04 1.8E-ll04 
liver 6.8E-l!OS 1.4E-ll03 1.4E-ll03 

live• 82E-ll07 LlE-005 1.8E-ll05 
kidney 4.0E-ll07 e.oe.oos 8.4E-006 

IMtr 1.3E-ll05 2.5E-ll04 2.6E-ll04 
kidney 2.BE-ll08 5.1E-ll05 5.4E-l!OS - 1.1E-ll06 2.3E-l!OS 2.4E-ll05 - 12E-l!OS 2.3E-ll04 2.4E-ll04 
liver 1.8E-ll08 3.6E-ll05 38E-l!OS 
liver 2.4E-ll04 4.8E-ll03 5.1E-ll03 

2.4E-ll02 4.7E-ll01 4.9E-ll01 

CNS 
kidney 1.5E-ll02 3.0E-ll01 3.2E-ll01 

low bodywt 
reproducttva 2.3E-ll06 4.7E-l!OS 4.9E-l!OS 

liver B.OE-008 2.9E-ll08 J.OE-006 
low bodywt 5.9E-ll04 2.3E-ll01 2.3E-ll01 - 3.7E-ll06 7.3E-l!OS 7.7E-ll05 - 7.BE-l!OS 1.BE-ll03 UE-l!Ol 

~ lldn 1.5E-ll04 1.4E-ll02 1.5E-ll02 - 6.8E-009 1.4E-ll07 1.4E-ll07 

circulator;' 1.2E-ll03 2.3E-ll02 2.5E-ll02 

thyroid 2.7E-ll04 1,8_E~~--- .1.8E-l)Q2 
i12E.OO:i.- 5.3E+001 5.3E+001 

kidney 2.05E-ll04 2.0E-ll04 - U8E-ll04 12E-ll04 --low body Mllgh! 5.77E-ll03 5.8E-ll03 

~ 8.1BE-003 8.2E-ll03 

9.911E-ll03 1.0E-ll02 - 4.8BE-l!OS 4.7E-l!OS - 4.29E-ll08 4.3E-ll08 

CNS U1E-l!OS UE-0011 

CNS 1.78E-ll01 UE-ll01 

( 



r
Flle: At~ee~~~~41 [ARESS;:~re 

Medium 

- ·--
2.6-0inilfotoluene 
3,3'-0tchlorobenzdine 
4-Methyl-2-pentanone 
4-Methytphenol 
4,4'-000 
4,4'-00E 
4,4'-00T 
Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 
alpha-BHC 
Anthracene 
Antimony 
Aroctor-1242 
Aroclor-1248 
Aroclor-1254 
Atoclor-1260 
At.enic 
Borium 
Benzene 
Benzok:Acid 
Benzo(a)anthraeene 

Benzo(•)pyrene 
Benzo(b)ftuoranthene 

Benzo(g,h,l)perytene 
Benzo(k)ftuoranthene 
Benzyl Alcohol 

Beryllium 

beta-BHC 

bis(2-ChtoroethytJ ether 

bis(2-Ethythelyl)phtholate 
Butytbenzylphthotate 

Cadmium 
Carbon Oisulfkle 
Chlorobenzene 
Chlorofonn 
Chromium 3+ 
Chromium&+ 
Chrysene 
ds-1.2-Dichtofoethene 
Cobeb 

Copper 
Cyanide Ootal) 
Oibenzoturan 
Dlothylphlhalala 

Olmethytphthalote 
!JI.n-l>ulrfphtalals 
Di-n-odytphlholate 
Endrtn k_,. 
Ethyl Benzene 

F1uoo"anthene 
Fluorene 
HojQdllor 
HojQdllor opoxlde -Heach-
Htlxane, n
lndono(1,2,3-<XI)pyrene 

lsophorone 
Load 

Table 6-6-10 
Summary of Receplor Risks and Hazards For COPCs 

Cenlral Tendency 
American Chemical Services Sile 

Caranogentc Risk 

lnhalabon ~J- De~~~ 11 ---:hemi~-J-[;;:;.-- Non.Carcinog.enlc Hazard Quotient --- ~ 
r ·- ::1 ma~ _-- [ lnges~-" -- .l Inhalation - T o_.;r~a·i-· _·-~~xTpoo~a~re -

. __ Ex ure_ ____ _ _ ~Organ . _ . ___l___ I 

5.87E-D13 

1.37E-Q10 
2 78E-D12 

2.4SE-Q11 
1.47E-D10 
1.17E-Q10 
Q.25E-D10 
5.76E-D10 

1.2SE-007 

6.34E-D12 

2.76E-Q11 

1.SIE-D12 
1.34E-006 
12SE-Q11 

1.89E-009 

4.1SE-007 

1 93E-008 

3.93E-013 
3.80E-013 
2.05E-014 
1.43E-012 

5.7E-QIJ 

UE-DIO 
2.8E-012 

2.4E-Q11 
1.SE-D10 
1.2E-D10 
9.2E-D10 
S.8E-Q10 

1.3E-007 

8.3E-Q12 

28E-D11 
t.SE-012 
1.3E-006 
1.2E-D11 

4.1E-007 

1.9E-006 

3.9E-013 
3.6E-D13 
2.0E-014 
1.4E-012 

2,6-Dinitrotoluene I 
3,3'-Dtchlorobenridfne 
4-Methyt-2-pentanone 
4-Methytphenot 

•.•·-ooo 
4,4'-00E 
4.4'-00T 
Acenaphthene 
Acanaphthytene 
Acetone 
Aldrin 
atpha-BHC 
Anthracene 
Antimony 
Aroclor-1242 
Aroclor-1248 
Atoclor-1254 
Aroclor-1280 
Atoanlc 

Barium 
Benzene 
Benzoic Acid 
Benzo(a)enthracene 
Benzo(a)P'Yfene 
Benzo(b)ftuorenthene 
Benzo(g,h,l)perylene 
Benzo(k)ftuoranthene 
Banzyt Alcohol 
Be<ytlium 
beta-BHC 

bis(2-Chloroethyt) ether 

bis(2.£thytholyl) phthalate 
Butytbenzylphtholate 

Cadmium 
Carbon Disulfide 
Chlorobenzene 
Chloroform 
Chromknn3+ 
Chromium&+ 
Chrysene 
ds-1.2~hloroethene 

Cobeft 
~r 

Cyanide 0""'0 
Dlbenzofuran 
Dlothytphlholote 
Olmethytphthatate 
IJI..r>.bulylphloto 

~ 
Endrtn k_,. 
EthytBenzwne 

F1uononthono 
Fluonlne 
HojQdllor 
HojQdllof opoxlde 

~ -Hexane, n-
lndeno(1.2.:kd)P!'I'one 
tsophorone 
Load 

CNS 

mplratory 
fetoloxk: 

blood disorders 

respiratory 

liYor 

""'' ""'r 
respiratory 

.... r 
kidney 

1.46E-003 

2.12E~ 

1.97E-002 

1.87E-009 
2.08E-003 
4.63E-001 

1.5E·003 

2.1E-D04 
2.0E-D02 

1 7E-009 
2.1E-003 
4.6E-001 

9.7E~ 

Manganese Mongan..., resplrlltory t.JOE-003 
Mercury Mercury CNS 1.96E-006 

''=========~==========~==============d~~~~~C~~~·~====~====~==~==~2~.1~~~-006~~==~====~=2~.~~E~-006~==JIL~~~~M~C~h~~~~==~~~~~~==~======~~~='~1~~~~~~~==== 

1.3E-003 
2.0E-006 
1.2E~ 



File Area5aRM wk4 \ ARESSaCT 

[-· Medium 
Exposure 

T 

L Exposure 
Point 

Chema~l 

m.~rytena 

Naphthalene 
l'kkef 
N-NIIrosodiphenytamlno 
ortho-ryteM 
Pent.ctdorophenol 

Phenol 
Pyrone 
Selenium -Styrene 
T atrachloroethene 
ThaUium 
Toluene 
Trichloroethane 
Vanadium 
VInyl Chloride 
Xytenes Uotat) 
Zinc 

notaQ 

Table 6-6-10 
Summary of Receptor Risks and Hazards For COPCs 

Central Tendency 
American Chemical Services Site 

Carcinogenic Risk I Chemocot 

InhalatiOn [ __ ()erm~- ] ~ ~;;::~ :_:_ _____ _ 

2.:WE-007 2.JE-007 

2.01E-007 2.0E-007 

5.1!6E-00ll 5.9E-00ll 

z.ee-006 · 2.&e.oos-
TotaiRioi<Ac:roea Surface Soilli UE-005 ]I 

Total Risk Across All Madia and All Exposure Routes )ol =cRii'esarved~§;o=-'il 

( 

m,p-rytene 
Naphthalene 
Nickel 
N-Nilroeodiphenylamine 
ortho-xyfene 
Pentachlorophenol 
Phenanttvene 
Phenol 
Pyrone 
Selenium -Styrene 
Tetrachloroethane 
Thelium 
Toluene 
Trichloroethane 
Vanadium 
VInyl Chloride 

XyteneonotaQ 
Zinc 

UotaQ 

Pnrnary J 
Target Ofg~n _ 

circulatory 
respiratory 

CNS 
liver 

CNS ·-tory 
CNS 
CNS 

Non-carcinogenic Hazard Quobenl 

Ingestion Inhalation 

3.39E-002 

5.78E-005 
8.50E-003 

2.78E-002 

Dermal I Total 

E~ur~ 

5 BE-005 
S.SE-003 

2.8E-002 

-7.ae.ooi- 1.ee-ao1 
Total Hazard Index Across Surlace Soli U'='="5"".4;,E~•00=1='"I 

Total Kidney HI: 
Total Sldn HI: 

Total Thyroid HI· 
Total liver HI: 

Total Circulatory System HI: 
Total CNS HI: 

Total FetotoJdc HI: 
Total Gl Tract HI: 

Total Respiratory HI: 
Total Eyes HI: 

Total Reproducttw HI: 
Total Mammary HI: 

Total Adrenal HI: 
Total Heart HI: 

Total Skeletal System HI: 
Total Thyroid HI: 

Total Blood Disorders HI 

( 



-

l_~j 
I 

Exposure Exposure 

Medium Point 

Upper Aquffer I Outdoor Use I Tap Water 

Area SA 

TABLE 6~-11 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL S1te 

[;;

-Scenario Ttmeframe·- Future 

Receptor P-opulation. Offs1te Resident 

Rece~to=r A2ge:::·c.· ====,:-A"'d"u"lt= 

-~~-~ ------

]~~- G~ ... Carcinogenic Risk 

u T~ti~-~-De~ a/ ] Total 
Exposure 

1, 1-Dich/oroethane 

1 ,2-Dichlombenzene 

1 ,2-Dich/oroethane 

1 ,2-Dich/oroethene(mixture 

1 ,4-Dichlorobenzene 

2,2'-<>xybis( 1-Ch/oropropan 

2,4-Dimethylpheno/ 

2-Methylnaphthalene 

4-Methyi-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)F/uoranthene 

Benzoic Acid 

Beta-BHC 

bis(2-Ch/oroethyi)Ether 

bis(2-Ethylhexyi)Phtha/ate 

Cadmium (water) 

Chlorobenzene 

Chloroelhane 

Chromium (VI) 

Chrysene 

cis-1 ,2-0ich/oroethene 

Cobatt 

Copper 

Cyanide 

Di-n-Octyt Phthalate 

7.33E-009 

7.09E-009 

UBE-008 

4.S1E-006 

2.33E-006 

S.BBE-009 

2 42E-009 

2.1BE-006 

1.09E-008 

S.BOE-008 

4.96E-<J11 

S.BBE-<110 

7.66E -00 9 

2.56E -00 7 

1.11E -00 8 

S.S1E -00 7 

9.61E -006 

2.4BE -006 

4.5BE -00 9 

186E -006 

USE -006 

7.49E 

5.75E-<J 1 

-008 

1 

-006 11BE 

1.50E-OOB 

2.63E-007 

2.89E-008 

SOOE-006 

1.19E-005 

2.48E-006 

7.00E-009 

4.05E-006 

1.16E-006 

1.31E-007 

1.07E-<J10 

1.18E-006 

- - -- -- --- - -- --~1 cinogenic Hazard Quotient 

ngesti,;;; ll,-halalion [De~~/ Toi;;i 
Exposure 

- ·-- ~ ------l Chemical h ~ .. 
nmary I 

_ ~ gel Organ T 
1, 1-Dichloroethane I 
1 ,2-Dich/orobenzene 

1 ,2-Dicihloroethane 

1 ,2-Dicihloroelhene(mixture 

1 ,4-Dicih/orobenzene 

2,2' -<>xybis( 1-Ch/oropropan 

2, 4-Dimelhylphenol 

2-Methylnaphtha/ene 

4-Methyi-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)F/uoranthene 

Benzoic Acid 

Beta-BHC 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phlhalate 

Cadmium (water) 

Chlorobenzene 

Ch/oroethane 

Chromium (VI) 

Chrysene 

cis-1 .2-0ichloroethene 

Cobatt 

Copper 

Cyanide 

Di-n-Octvl Phthalate 

circulatory system 

CNS 

fetotoxic 

kidney 

Gl tract 

low body WI 

generalized 

G/ tract 

liver 

circulatory system 

kidney 

skin 

circulatory system 

NA 

blood disorders 

NA 

G/ tract 

liver 

reproductive 

liver 

kidney 

liver 

liver 

liver 

circulatory system 

circulatory system 

liver 

liver 

NA 

3. 

1. 

1. 

5 

6. 
4_ 

5. 

6 

4. 

6. 

9 

7. 

1. 

1. 

5_ 

2. 

I. 

3 

3_ 

3. 

3. 

1. 

3. 

1. 

4. 

9SE-005 

04E-OOS 

BBE-005 

43E-004 

89E-005 

46E-005 

4SE-{IQ4 

58E-005 

70E-006 

44E-005 

86E-{IQ4 

01E-002 

02E-003 

BBE-001 

17E-007 

72E-{104 

13E-{104 

95E-{IQ4 

38E-004 

86E-003 

76E-005 

32E-005 

44E-{104 

BJE-{104 

41 E-{104 

6.93E-005 1.09E-{IQ4 

3 65E-{IQ4 3 76E-{IQ4 

1.96E-005 3 84E-OOS 

1.06E-003 1 60E-003 

2.49E-003 2.56E-003 

2.76E-005 7.23E-005 

2.87E-003 3.42E-003 

6.62E-003 6.69E-003 

3.08E-006 7.78E-006 

7 47E-006 7.19E-005 

1.14E-002 1.24E-002 

B.56E-003 7.87E-002 

11BE-{IQ4 1.14E-003 

7.73E-001 9 61E-001 

1.32E-006 1 B4E-006 

2.88E-002 2.91E-002 

2 62E-{104 3.74E-004 

1.67E-002 1.71E-002 

4 52E-{104 7.90E-{IQ4 

4.47E-003 8.33E-{103 

7 33E-{105 111E-{IQ4 

1.53E-006 1 47E-{105 

6.65E-005 4.10E-{104 

3.79E-OOS 2 01E-{IQ4 

5.12E-002 5.17E-002 
---- ------



( 

Exposure 

Point 

~
cenario Timeframe: 

eceptor Pop--ulation· 
eceptor Age: 

Chemical 

TABLE 6-6-11 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Future 

Offsite Resident 

Adult 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

-------'------_J L------~ __ ,_'~nge-s~tion _ _[__'nhatatJon- L:rrn-~a-1 _j__E_.:a_o_~_~_J L_ _______ __j ___ T_a_:_:_~-~-~-a_"_-_--_-_jf_'ng;~J ~~;~!Jon [_ D~J-E~:~~re 
I Diethytphthelate Diethytphthalate I low body wt 4. 70E.007 1.57E.oo6 2.04E.oo6 

Ethytbenzene Ethylbenzene liver 
Iron Iron 

Jsophorone 8.92E.Q10 1.54E.oo9 2.43E.oo9 lsophorone 

Leed Lead 

Manganasa (nonfood) Manganese (nonfood) 

Methylene Chloride 3.42E.oo9 5.13E.oo9 8.55E.oo9 Methylene ChiOiide 

Naphthalene Naphthalena 

Nickel Nickel 

Nitrate/N"rtte N"rate/N"rite 
Pentachlorophenol 9.66E.oo9 8.30E.oo6 8.31E.oo6 Pentachlorophenol 

Phenol Phenol 

Selenium Selenium 

trans-1 ,2-Qichloroethena trans-1 ,2-Dichloroethana 

Vanedlum Vanadium 

Vinyl Chloride 2.04E.007 2.45E.007 4.49E.007 Vinyl Chloride 

Xylene (mixed) Xylene (mixed) 

Zinc 
------------- ---- --- -----------

(Total) S.JsE--i:Joo 2.57E.005 3.51 E.005 

Total Risk Across Groundwater ll 3.5E.OOS I 

Total Risk Across AR Media and An Exposure Routes lll:o: l==c=U 

( 

Zinc 

(Total) 
----

kid nay 

CNS 

kid nay 

~ver 

circulatory system 

low bodywt 

letotoxic 

liver 

liver 

liver 

kidnay 

circulatory system 

liver 

letotoxic 

---~~---

1.45E.003 

1.88E.002 

3.29E.005 

3.75E.002 

5.32E.005 

1.32E.003 

5.84E-004 

2.95E.003 

1.88E.005 

2.00E.005 

9.77E.005 

2.82E.005 

6.95E-004 

3.88E-004 

5.55E.Q04 

330E.001 

4 25E.002 4.40E.002 

1.95E-003 1 87E.002 

5.68E.005 8.97E.005 

4 35E.003 4.1BE-002 

7.9BE-005 1.33E.Q04 

4.32E-002 4.45E.002 

1.36E-004 7.20E-004 

2.95E.003 

1.61E.002 1.62E.002 

2 12E.005 4 13E-005 

1.13E.005 1.09E-004 

5.89E.oo6 341E.005 

8.06E.005 7 76E.Q04 

1.33E.002 1 36E.002 

1.29E.Q04 6.84E.Q04 

1.03E+OOO 1.36E+OOO 

Total Hazard Across Groundwater I1.4E+OOO I 

Total Corculatory System HI; I1.2E.001 I 

Total Liver HI ; lu E.001 I 
Total Kidney HI = ~) 

Total Gl HI= [fu<QQD 
Total CNS HI = I 3.8E.Q04 I 

Total Thyroid HI = I 6.BE-004 I 
Total Fetotoxic HI= [f!fOO?J 

Total Skin HI = I 1.2E.002 I 
Total Blood Disorders HI = I 9.6E.001 I 

( 



TABLE 6-6-12 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Srte 

--------------- -----. ------------ ---------------- -· ----~------

~-~ 1- •= i -~- ]_ OMm~---r;~ I ,_~-"-['_:_0_:.T_po_l_ ~-~--~--'~~:"'~'='::;·~-~~a-,,,;~ 
Upper Aquffer I Outdoor Use I Tap Water 1, 1-Dichloroethane 1, 1-0ichloroethsne I circulatory system 3.94E-005 5.98E-005 9.92E-005 

Area 5A 1,2-Dichlorobenzene 1,2-Dich\orobenzene CNS 1.04E-005 3.15E-004 3.25E-004 

1,2-Dichloroethane 2.75E-009 

1 ,2-Dichloroethene(mlxture 

1,4-Dichlorobenzene 2.66E-009 

2,2'-oxybis(t-chloropropan 6.69E-009 

2, 4-Dimethylphenol 

2-Methytnaphthalene 

4-Methyi-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzo(k)Fiuorsnthene 

Benzoic Acid 

Bets-BHC 

bis(2-Chloroethyt)Ether 

bis(2-Ethythexyt)Phthalate 

Cadmium (water) 

Ch\orobenzene 

Chloroethane 

Chromium (VI) 

Chrysene 

cis-1 ,2-0ichloroethene 

Coba~ 

Copper 

Cyanide 
1 DkH>cM Phthalate 

~====~======~======~ 

1.69E-006 

8.76E-007 

2.20E-009 

9.06E-010 

8.19E-007 

4.09E-009 

2.10E-008 

1.86E-011 

2.20E-010 

2.48E-009 5.22E-009 1 ,2-Dichloroethane 

1,2-Dichloroethene(mixture 

8.27E-008 8.54E-008 1,4-0ichlorobenzene 

3.57E-009 1.03E-008 2,2'-oxybis(t-chloropropan 

2,4-Dimethytphenol 

2-Methytnaphthalene 

4-Methyt-2-Pentanone 

Aluminum 

Ammonia 

Antimony 

1.78E-007 1.87E-006 Arsenic 

Barium 

3.11E-006 3.98E-006 Benzene 

8.01 E-007 8 03E-007 Benzo(k)Fiuorarrthene 

Benzoic Acid 

1.48E-009 2.39E-009 Beta-BHC 

601E-007 1.42E-006 bis(2-chloroethyt)Ether 

3. 73E-007 3. 77E-007 bis(2-Ethythexyt)Phthalate 

Cadmium (water) 

Chlorobenzene 

2.42E-008 4.52E-008 Chloroethane 

1.86E-011 3.72E-011 Chromium (VI) 

3.81E-007 3.81E-007 Chrysene 

cis-1 ,2-0ichloroelhene 

Coba~ 

Copper 

Cyanide 

Di-n-Octyl Phthalate 

fetotoxic 

kidney 

Gl tract 

low bodywt 

generalized 

Gl tract 

liver 

circulatory system 

kidney 

skin 

circulatory system 

NA 

blood disorders 

NA 

Gl tract 

liver 

reproductive 

liver 

kidney 

liver 

liver 

liver 

circutstory system 

circulatory system 

liver 

fiver 

NA 

1.86E-005 

5.43E-004 

6.89E-005 

4.46E-005 

5.45E-004 

6.57E-005 

4.70E-006 

6.44E-005 

9.86E-004 

7.01E-002 

1.02E-003 

1.86E-001 

5.17E-007 

2.72E-004 

1.13E-004 

3.94E-004 

3.38E-004 

3.86E-003 

3.76E-005 

1.31E-005 

3.44E-004 

1.63E-004 

4.41E-004 

1.69E-005 3.57E-005 

9.13E-004 1.46E-003 

2.14E-003 2.21E-003 

2.38E-005 6.84E-005 

2.47E-003 3.02E-003 

5 71 E-003 5.77E-003 

2.66E-006 7.35E-006 

6 44E-006 7.09E-005 

9.86E-003 1 OBE-002 

7.36E-003 7. 75E-002 

1.02E-004 1.12E-003 

6.66E-001 8.54E-001 

1.14E-006 1.66E-006 

2.4BE-002 2.51E-002 

2.25E-004 3.38E-004 

1.44E-002 1.48E-002 

3.89E-004 7.28E-004 

3.86E-003 7.71E-003 

6.32E-005 1.01E-004 

1.31E-006 1.45E-005 

5.73E-005 4.01E-004 

3 27E-005 1 96E-004 

4.41E-002 4.46E-002 



File· c·~ed.s\acs\rsktbts\UGSAFACT WK-4 
-- 1 I 

Medium Exposure Exposure 

Medium Point 

I I 

-· 

Scenario nmeframe: 

Receptor Population: 

Rece tor A 

Chemical 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrite 

Pentachlorophenol 

Phenol 

Selenium 

trans-1 ,2-0ichloroethene 

Vanadium 

VinyiC-

Xylene (mixed) 

Zinc 
(Total) 

TABLE 6-6-12 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Amencan Chemical Service NPL Srte --~-------:=] 
Future 

Ollsite Resident 

Adutt 

Carcinogenic Risk 

J---- J----Ingestion Inhalation Dennal Total 

Exposure 

3.35E-010 4.98E-010 8.33E-010 

1.28E-009 1.66E-009 2.94E-009 

3.62E-009 2.68E-006 2.69E-006 

7.65E-006 7.93E-006 1.56E-007 

---------- ------------- ---------
3.51E-006 8.32E-006 1.18E-005 

Total Risk Across Groundwater I1.2E-005 I 

Chemical 

Diethylphthalate 

Ethylbenzene 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Methylene Chloride 

Naphthalene 

Nickel 

Nitrate/Nitrile 

Pent8ichtorophen01 

Phenol 

Selenlum 

trans-1 ,2-0ichloroethene 

vanadlum 

Vinyl Chloride 

Xylene (mixed) 

Zinc 

(Total) 

Total Risk Across An Media and AK Exposure Routes 

( 

I 
·-ecc-e-

Non-Carcinogenic Hazard Quotient 

---- --------- --

- -11;,Qestlo~ rhal~t;;;;;- r- 0~;;;;-,;1-r· Ex::re Pnmary 

Target Organ 

I lowbodywt 4.70E-007 1.35E-006 1.82E-006 

liver 1.45E-003 3.67E-002 3.81E-002 

1.68E-002 1.68E-003 1.85E-002 

kidney 3.29E-005 4.90E-005 8.18E-005 

CNS 

kidney 3.75E-002 3.75E-003 4.12E-002 

liver 5.32E-005 6.88E-005 1.22E-004 

circulatory system 1.31E-003 3.72E-002 3.85E-002 

lowbodywt 5.84E-004 1.17E-004 7 01E-004 

l'etotoxic 2.95E-003 2.95E-003 

liver 1.88E-005 1.39E-002 1.39E-002 

liver 2.00E-005 1.83E-005 3.83E-005 

liver 9.77E-005 9.77E-006 1.07E-004 

kidney 2.82E-005 5.07E-006 3.32E-005 

circulatory system 6.95E-004 6.95E-005 7.64E-004 

liver 

letotoxic 3.66E-004 1.14E-002 1.1BE-002 

____ th~-- 5.55E-004 1.11E-004 6.66E-004 
---- ------ ----------- -----

3.30E-001 8.89E-001 1.22E+OOO 

Total Hazard Across Groundwater ~] 

Total Circulatory System HI = i1.2E-001 I 

Total Liver HI = I94E-002l 

Total Kidney HI = I4.3E-002 I 

TotaiGI HI= I7.7E-002 I 

Total CNS HI= I 3.3E-004 I 

Total Thyroid HI= [}7E-004 I 

Total Fetotoxic HI = I1.5E-002 I 

Total Skin HI = I1.1E-002 I 
Total Blood Disorders HI= la.SE-001 I 

( 



Fie: c:\p1Qjocta\8CO-ILG5ACARM.WK4 

I 

Medium 

i 

Exposure 

i 

Exposure 

II 

Chemical 

I 

Medium Point 

Groundwaler I lower Aquifer I Tap Willer 2-Butanone (MEK) 

Area SA Antimony 

An«1k: 

Barium 

bis(2-Eihyl!exyi)Phlhalale 

Cadmium (water) 

Chloroform 
Copper 

Iron 

Lead 

Manganese (nonfood) 

Methylene Chloride 
Nickel 

Trtc:hloroelhene 

VInyl Chloride 

Zinc 

I (Total) 

TABLE 6-6-13 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Cunent 
Olfslle Resident 
Ad .. 

Ingestion 

5.35E-005 

1.32E-007 

5.73E..()()6 

1.41E-006 

3.10E-008 

1.07E-005 

---------·-----------
8.45E-005 

American Chemical Selvice NPL SHe 

II 

Caldnogenic Risk 

1~1 I 
Inhalation 

I 
Dermal 

3.78E-007 5.39E-005 

1.05E-006 1.19E..()()8 

1.36E-008 7.09E..()()8 

2.32E-009 1.84E-008 

1.40E-008 4.50E..()()8 

9.02E-007 1.16E-005 

-------------- ----------- -----------
2.36E..()()8 B.BBE-005 

Chemical 

2-Butanone (MEK) 

Antimony 

An«1k: 

Barium 

bis(2-Eihyl!exyi)Phlhalale 

Cadmium (Water) 

Chlorolonn 

Copper 

Iron 

lead 

M~ (nonfood) 

Methylene Chloride 

N"ockel 

Trlchloroelhene 

VInyl Chloride 

Zinc 

(Total) 

I 
Non-Cerdnogenlc Hazard Quotient 

Primary Ingestion lnhaletion Oennal Total 
Target Organ Exposure 

I Rver 1.83E-004 2.62E-006 1.85E-004 

skin 1.16E-001 7.81E-002 1.95E-001 

clraJiatory system 3.47E-001 2.45E-003 3.49E-001 

NA 1.14E-001 7.61E-004 1.14E-001 

Rver 1.37E-003 1.10E-002 1.23E-002 

kidney 6.03E-002 8.09E-003 6.114E-002 

dn:utatory system 2.74E-003 B.SOE-004 3.39E-003 

Rver 1.06E-001 1.19E-003 1.07E-001 

4.12E-001 2.76E-003 4.15E-001 

CNS 

kidney 1.26E+OOO 8.48E-003 1.27E+OOO 

Rver 9.13E-005 1.51E-005 1.06E-004 

lowbodywt 6.85E-003 9.19E..()()5 6.94E-003 

Rver 1.37E-003 6.19E-004 1.99E-003 

Rver 

thyroid 1.44E-001 1.94E-003 1.46E-001 
--------------·----------- ----------- -- -------- -----------

2.58E+OOO 1.16E-001 2.89E+OOO 



File: c:~\8ai-ILG54CARM.WK4 

I I 
Medium Expostn Expostn 

Medium Point 

I 
,.. 

I Indoor Use 

Vapors 

Chemical 

2-Butanone (MEK) I 
Antimony 

At-we: 

Bal1um 

bii(2-E~ 

C8dmlum (water) 

Chlorofonn 
Copper 

kon 

lead 

Manganese (nonfood) 

Methylene Chloride 

Nickel 

Trlchloloetheue 

VInyl Chloride 

Zinc 

<TOWI' 

TABLE 6-6-13 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCa 

REASONABLE MAXIMUM EXPOSURE 
Anlefll3l Chemical SeMce NPL Site 

Carcil10g111 lie Risk Chemical 

lngesllon Inhalation Dermal Total 
Exposure 

I 2-Butanone (MEK) 

Anllmony 

Atsallc 

Barium 

bii(2-Eihyllexyi)Phlha 

CadrnUn (water) 

1.83E-007 1.83E.007 Chlorofonn 

Copper 

Iron 
lead 

MangaMae (nonfood) 

7.46E~10 7.48E~10 Methylene Chloride 

Nickel 

4.07E-009 4.07E-009 Trlchloroethllue 

4.07E.007 4.07E.007 VInyl Chloride 
Zinc 

--------------------- -------------· ----------- -----------
5.95E-007 5.95E-007 (Total). 

Total RJak Aaosa Groundwal8r Je.7E-005 I 
Total RJak Aaoss M Media and M Expostn Routes I I 

( 

I 
Non-Cardnogenic Hazard Quotient 

Primary 
Target Organ 

CNS 

rapiralcxy 1rad 

fetotoxlc 

NA 

respilatoly 1rad 

lver 

respiratory 1rad 

respiratory 1rad 

respiratoly 1rad 

respiratory 1rad 

CNS 

--------------------------

Ingestion Inhalation Oennal Total 
Exposure 

I4.61E-005 4.61E-005 

3.83E.002 3.83E-002 

7.67E.007 7.67E-007 

----------- ------------ ----------- -----------
3.84E-002 3.84E.002 

Total Hazard Aaoss ~er 12.7E+OOO I 
= Total Circulatory System HI I 3.5E-001 I 

T otalllver HI = I 1.6E:001 I 
Total Kidney HI • I 1.3E+ooo I 

Total 5100 HI = I 1.9E:001 I 
Total Thyroid HI = I 1.5E:001 I 

Total CNS HI= I 4.6E:OOS I 
Total Respiratory Tract HI= I 7.7E:007 I 

( 



ll~~: Receptor Population: 

Receptor Age: 

Flo:c:-~CT.W1<4 

I 

Medilm 

i 

E>cposl.we 

j 

E>cposl.we 

II 

Cl'l8lnlcal 

I 

Medilm Point 

Grolnlwater I lower Ar:piff1f I TepWeter 2-Botanone (MEK) 

AIM SA Antimony 

~ 

e.un 
bii(2-E~e 

C8dmlum (ftter) 

Chlornform 
Copper 

Iron 

Leacl 

Manganese (nonlood) 

Methylene CNorlcle 

Nickel 

Trle:hlonlelhet 18 

Vinyl CNorlcle 
Zinc 

I (TIUI) 

TABLE 6-6·1• 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

Amellcan Chemical SeMce NPL Site 

II 

Cardnogenlc Risk 

j.=..l 
C'*'"<:lll 

IngeStiOn 

I 
lnhalallon 

I 
Oennal 

2-Butanone (MEK) 

Antimony 

U1E-005 3.52E-008 U1E-005 A.-.lc 

e.un 
3.45E-008 1.84E-007 2.1BE-007 bls(2-Ethylhexyi)PhthUte 

Cadmiln (water) 

1.50E-008 2.37E-009 1.74E-008 Chlorolamt 

Copper 

Iron 

Lud 

MangaMH (nonfood) 

3.70E-009 4.05E-010 4.10E-009 Methylene Chlollde 
NICkel 

B.14E-009 2.44E-009 1.08E-008 Trichlonlethene 

2.B1E-008 2.36E-007 3.05E-008 Vinyl CNorlcle 

Zinc !'------------ ------------- ---------- -----------
1.89E-oo5 4.60E-007 1.74E-005 (Total) 

I 
Non-Carcinogenic Hazard Quotient 

Ptlmsty Ingestion Inhalation Oefmal Total 
T81J181 ()(gall Expos\68 

I liver 1.28E-004 1.83E-006 1.30E-004 

akin 8.15E-002 1.94E-002 1.01E-001 

clrcUalcwy system 2.43E-001 6.09E-004 2.44E-001 

NA 7.95E-002 1.89E-004 7.96E-002 

liver 9.59E-004 5.10E-003 6.0BE-003 

lddney 4.22E-002 2.01E-003 4.42E-002 

clrcUalcwy system 1.92E-003 3.02E-004 2.22E-003 

liver 7.43E-002 2.95E-004 7.46E-002 

2.BBE-001 6.86E-004 2.89E-001 

CNS 

lddney 8.85E-001 2.11E-003 8.87E-001 

liver 6.39E-005 7.00E-OOB 7.09E-005 

low body WI 4.79E-003 2.2BE-005 4.B2E-003 

liver 9.59E-004 2.BBE-004 1.25E-003 

liver 

---------~--------- 1.01E-001 4.81E-004 1.01E-001 
----------- ------- --------------
1.80E+OOO 3.15E-002 1.84E+OOO 



Fle:c: II.G5ACACT.WK4 

I 
Elcposln 

I 

I 

-.m Elcposln 
-.m Point 

Air Indoor lJie 

Vapors 

Ctwncal 

I 
2-BWnane (MEK) 

Anllmony 

A...wc 

Bartum 
bla(2-Ethyllexyt)Phlhalale 

CadmUn (wMer) 

CID'oform 
Capper 

Iron 
L-.1 

MengaMM (nonfood) 

Methylene Chlallde 

Nickel 

TI'ICI1Iol oelllel18 

Vlnyl Chlallde 

Zinc 
(Total} 

TABLE 66 14 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPes 

CENTRAL TENDENCY 

~ Chelrical SeMce NPL Site 

1·~11 
Can:mgenlc Rllk Ctwncal 

lngeallon 

I 
lnhelallon 

I 
Dermal 

2-BIUnone (MEK) 

Anllmony 

A...wc 

BarUn 

bii(2-Eihylhexyi)Phlhae 

CadmUn (w.ter) 

2.01E-001l 2.01E-001l ChlarofOnn 

Copper 

Iron 

L-.1 

~(nonfood) 

8.20E~11 8.20E~11 Methylene Chlallde 

Nlcbl 

4.47E~10 4.47E~10 TrlctDoelheo 18 

4.47E-001l 4.47E-001l Vlnyl Chlallde 
Zinc ----------·-- ------------- -------·-· ----------

6.54E-001l 6.54E-001l (Toe.l} 

Tolal Rl8k Aaosa Gnllnlwaler II 1.7E-005 I 
Tolal Rllk Aaoas AI Meci8 n:l AI E>cposln Routes II I 

( 

i 

Non-Cardnogenlc Hazard Quollenl 

Primary 
Target Ofgan 

CNS 

noapntory tract 
lelo!Oldc 

NA 

noapntory tract 
IYer 

reapntorylrllct 

l8lplratory Inlet 

l8lplratory Inlet 

reapntory tract 
CNS 

--·---------------------

llnge~ ,~~, Dermal 

1.35E-005 

1.12E-002 

2.25E~7 

----------- ---------- -----------
1.13E-002 

Tolal Hazard Aaoas Groundwater 

= Tolal Circulatory System HI 
Tolal Liver HI • 

Tolal Kidney HI " 
Tolal Sldn HI • 

Tot* Thyroid HI • 
Tolal CNS HI • 

Total Resplra1ory Tl'lld HI = 

1~1 
1.35E-005 

1.12E-002 

2.25E~7 

----------
1.13E-002 

l1.ae+000 I 
1 z.ot:-an 1 

I 9.3E:oo:! I 
I 9.3E:001 I 
11.0E:001 I 
11.0E:001 I 
I UE:OOS I 
12.2E~1 I 

( 



,~~-
Receptor Population: 
Receptor Age: 

.. 

I 

Medium 

i 

Exposure 

i 

ExpoiiUnl 

II 

Chemical 

I 

MedQn Point 

Gtoundwaler I Lower Aq!Mer I Tap Water Akri1um 
Area 5A Ammonia 

Arsenic 

Barium 

Benzoic Add 

8efylium 

bla(2-E~ 

Chromium (VI) 

Cobalt 
Copper 

Iron 
lead 

Mang&MM (nonfood) 

Nickel 

Nllnii8/NIIrite 

Phenol 

SeleiUn 

Thallium 

Toluene 

V81111dUn 

Zinc 

I (Total) 

TABLE 6-6-1 5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American C~ SeMc:e NPL Site 

~r· 1.:::..1 
Chemical 

Ingestion 

I 
Inhalation Dennal 

AUnlnum 

Ammonia 

8.90E-005 .oi.88E-007 8.95E-005 Arsenic 

Barium 

Benzoic Add 

9ef)tlum 

7.38E-008 S.!IOE-005 8.84E-005 bls{2-Eihylhexyt)Phlhate 

Ctwomlum (VI) 

Cobalt 

Copper 

Iron 

lead 

Mangar*B (nonfood) 

Nickel 

NltraleiNib1le 

Phenol 

Selenium 

Thallwn 
Toluene 

Vanadium 

Zinc 
--·------------- -------------- ----------- -----·-----

7.84E-005 5.95E-005 1.36E-004 (Total) 

I 
Non-Carcinogenic Hazard Quotient 

Primaly Ingestion Inhalation Dermal Total 

Target 0rvan Exposure 

I drculaloly system 2.08E-001 1 . .o!OE-003 2.10E-001 

lddney 

cln:ulalory system .ol • .o!7E-001 3.16E-003 4.51E-001 

NA 2 . .oi8E-001 1.85E-003 2.47E-001 

Gltracl .o1.11E-005 7.98E-006 4.91E-005 

lddney 1.51E-002 1.90E-001 2.05E-001 

liver 7.87E-002 8.15E-001 6.91E-001 

9.88E-001 6.82E-002 1.05E+OOO 

clrculaloly system 3.08E-003 2.05E-005 3.08E-003 

Hver 8.56E-002 9.57E-004 8.66E-002 

1.20E+OOO B.OOE-003 1.21E+OOO 

CNS 

lddney 4.05E-001 2.72E-003 4.08E-001 

lowbodywt 1.02E-001 1.36E-003 1.03E-001 

feloloxlc 2 . .oi9E-001 2.49E-001 

lver 1.51E-002 1.79E-003 1.69E-002 

lver 1.84E-002 1.10E-004 1.65E-002 

NA 1.41E+OOO 9.45E-003 1.-42E+OOO 

liver 1.37E-004 1.31E-004 2.68E-004 

c:lrruatofy 8)'Siem 4.97E-002 3.33E-004 S.OOE-002 

······----~----··---- 3.66E-003 5.20E-005 3.93E-003 
----------- ------- ---- ----------- -----------
5.52E+OOO 9.02E-001 6.42E+OOO 
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I I 
Medium Exposure Exposure 

Medk.m Point 

,.. Indoor Use 

Vapors 

Chemical 

Aluminum I 
Ammonia 

Arsmllc 

Barium 

Benzoic Add 

~ 
bls(2·Eihyllexyi}Phlha 

Cllrorrium (VI) 

Cobalt 

Copper 

Iron 

lead 

M8nglr-. (nonfood) 

Nlclcel 

Nllr8lleiNIIrtl 

Phenol 

Selenium 

n.llum 

Toluene 

v.nadlum 
Zinc 

(Total) 

TABLE 6-6-15 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Amet1can Chemical Senrice NPL Sile 

Can:iiiOgelllc Risk Chemical 

Ingestion lrl1lll8llon Dermal Total 

Exposure 

I I I AlurnbJm 

Ammonia 

Anlenlc: 

Barium 

Benzoic Add 

BefyiUn 

bls(2-E~ 

Cl1romUn (VI) 

Cobllll 

Copper 

Iron 

lead 

~(nonfood) 

Nickel 

NllniiiiiNIIrtl 

Phenol 

Selenium 

Thlllll.m 
Toluene 

VIWI8dlum 

Zinc 
---------------- -------------- ----------- ·----------

O.OOE+OOO O.OOE+OOO (Total) 

Total Rlak Aaosl Gftuldwalar I UE-004 I 
Total Rlak Aaosl AJ Media and AI ExpoN"e Routes 

( 

I 

I 

Non-Carclr10g111 lie Hazard Quotient 

Primary 
T .-get Organ 

resplnlloly Inlet I 
respini!Ory Inlet 

resplraloly Inlet 

fetoloxlc 

lung 

NA 

respiratory lracl 

resplnlkXy Inlet 

resphloly Inlet 

CNS 

---------------·----------

Ingestion Inhalation Dermal Total 

Exposure 

I I I 
4.50E-002 4.50E..()()2 

2.89E..()()5 2.89E..()()5 

----------- ------------ ----------- -----------
4.50E-002 4.50E-002 

Total Hazard Aausa Groundwater 8.5E+OOO 

" 7 Total Clrculaloly System HI .lE-ol.ll 
Total Liver HI = 8.1 E:001 

Total Kidney HI= 6.1E:oo1 
Total Gl Tract HI• 4.9E:OOS 

Total CNS HI • 2.9E:OOS 

Total Resplnlloly Tract HI • 4.5E:oo2 

T 0181 Thyroid HI • 3.9E:oo3 I 

( 

i 



TABLE 6-6-16 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCa 

CENTRAL TENDENCY 

rr.::=~~==;=:====::;;=~===il American Chemical Service NPL Sl1e 

I 
Scenario Tlmeframe: Future I 
Receplor Population: AdultOffsite Resident 

. Receptor Age: . 

Fie: c:lprojociiWC:OirsllfblsiLGSAFACT.WK4 

I 
Medium 

I 

Exposure 

i 

Exposure 

II 

Chemical 

I [.:=nl 
I 

Can:lnogenie Risk Chemical Non-Can::inogenic Hazard Quotient 
Medium Point 

Ingestion 

I 
Inhalation 

I 
Oennal Pr1mary Ingestion Inhalation Dermal Total 

Target Organ Exposunt 

Grotmwater I lower Aquifer I Tap Water AIIMnlnum Aluminum I drculalory system 1.-48E-001 3.47E-004 1.-48E-001 

Anla5A Ammonia Ammonia lddney 

Arsenic 1.81 E-005 . 4.54E-008 1.B2E-005 Arsenic clfaJialory system 3.13E-001 7.85E-004 3.14E-001 

Barium Barium NA 1.72E-001 4.10E-004 1.72E-001 

Benzoic Acid Benzoic Acid Gllract Z.BBE-005 3.71E-008 3.25E-005 

Beryllum Beryllium kidney 1.05E-002 4.72E-002 5.7BE-002 

bis(2-Ethylhexyi)Phlhalate 1.93E-008 1.03E-005 1.22E-005 bis(2-Ethylhexyi)Phlhalate liver 5.37E-002 2.86E-001 3.39E-001 

Chromium (V1) Chromium (V1) 6.90E-001 1.64E-002 7.07E-001 

Cobalt Cobalt dn;ulatory system 2.14E-003 5.10E-008 2.15E-003 

Copper Copper liver 5.99E-002 2.38E-004 6.02E-002 

Iron Iron 8.41E-001 Z.OOE-003 8.43E-001 

lead lead CNS 

Manganese (nonfood) Manganese (nonfood) lddney 2.84E.001 6.76E-004 2.85E.001 

Nldcel Nlcllel Jowbodywt 7.12E.002 3.39E-004 7.15E.002 

NilnlteiNIItlle NllrateJNHI1te fetotoxlc 1.75E-001 1.75E.001 

Phenol Phenol liver 1.05E-002 B.31E-004 1.14E-002 

Selenium Selenium liver 1.15E-002 2.74E-005 1.15E.002 

Thllllum Thallium NA 9.BBE-001 2.35E-003 9.89E-001 

Toluene Toluene liver 9.59E-005 6.10E-005 1.57E-004 

VlllllldUn Vanadium dn:Utatory system 3.48E-002 8.2BE-005 3.49E-002 

Zinc Zinc thyroid 2.71E-003 1.29E.005 2.73E-003 

I 
--·------------- -------------- ----·--··-- -----------

(Total) 
-------------------------- ----------- -- -------· ----------- -----------

(Total) 2.01E-005 1.03E-005 3.04E-005 3.BBE+OOO 3.57E.001 4.22E+OOO 
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I I 
MedUn Exposure ElCpOSin 

Medium Point 

Nr Indoor Use 

Vapcn 

TABLE 6-3-16 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
Arneflc8n Chemical Se!vk:e NPL Sle 

r;::;<==l\ ;::;::=:;;=;:::=:===: ; ====:;~;::===== R~====il\1 

Chemical Carc*1ogenie Risk Chemical 

Ingestion W!alallon Dermal Total 
Exposure 

Alwnlnum 1 Alun*un 

Amrnonl• ~ 

Arlenic Arlenic 

Barium Barium 

Benzoic Add Benzoic: Add 

~ ~ 
bla(2-Eihyllexyi)Phlha bis(2-Ethyllexyi)PIIIh 

Ctwomlum (VI) Chromilm (VI) 

Cobalt Cobllll 

Copper Copper 

Iron Iron 

lead lead 

Manganne (nonfood) MangaiWH (nonfood) 

Nickel Nickel 

NllraleiNIIrlta NllnlleiNIIrlle 

Phenol Phenol 

SelerUn Selenium 

1MIIum Thallum 

Toluene Toluene 

V.-.clum V81111dium 

Zinc Zinc 
---------------- -------------- -----------

(Total) (Total) O.OOE4(11)() O.OOE4(11)() 

Totlll Risk Aaoa Groundwalllr 13.oe..oos I 
Totlll Risk Aaoa M Medlli .00 M Exposure Roules I I 

( 

I 

I 

Non-CarciiiOget lie Hazard Quotient 

Prlrruwy 
T .-get Organ 

raapiralorf Inlet I 
resplnllory Inlet 

respirllloly Inlet 

fetomlc 

lung 

NA 

resplnlloly lnlcl 

reapinllory lnlcl 

resplnllory Inlet 

CNS 

-·------------------------

Ingestion Inhalation OefTnal Total 
ElCpOSin 

I I I 
1.32E..002 1.32E..002 

6.48E-006 6.48E-006 

----------- ------------ -----------
1.32E-002 1.32E..002 

Total Hazard Aaoes Groundwlller 14.2E+OOO I 
. Total Cln:Ualory System HI I 5.0E.001 I 

Totall.ltler HI. I 42E:001 I 
Total Kidney HI • I 3.4E:001 I 

Totlll Gl Tred HI • I 3:2E:OOS I 
T 01111 CNS HI • I 8.5E:OOS I 

Totlll RetplraiDry Tract HI • I 1.JE0002 I 
Totlll Thyroid HI.. I 2.7E:otlJ I 

( 
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I ---r-
Medium Exposure Exposure 

Medium Point 

Groundwater I Upper Aqu~er I Excavation 

Area 58 

TABLE 6-7-1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

ScenarioTimefran19: -Fut~re ~ 
Receptor Population: Constru_ ction_ Wo-rker 

Receptor A_11_e: Adult __ _ 

-------- -- -

[ c::l [~ 
Carcinogenic Risk Chemical 

r Inhalation 
--

Ingestion Dermal Total 

Exposure 

- --· 

2,6-Dinitrotoluene 2.05E-007 2.05E-007 2,6-Dinitrotoluene 

Aluminum Aluminum 

Antimony 4.01E-006 4.01E-006 Antimony 

Arsenic 1.25E-006 1.25E-006 Arsenic 

Barium Barium 

Benzene 3.72E-004 3.72E-004 Benzene 

Beryllium Beryllium 

bis(2-Chloroethyl)Ether 2.59E-006 2.59E-006 bis(2-Chloroethyi)Ether 

bis(2-Elhylhexyi)Phthalate 8.59E-007 8.59E-007 bis(2-Ethylhexyt)Phthalate 

Bromodichloromelhane 2.08E-008 2.08E-008 Bromodichloromethane 

Chloroethane 1.34E-006 1.34E-006 Chloroethane 

Chlorofonn 3.42E-009 3.42E-009 Chloroform 

Chloromethane 1.19E-007 1.19E-007 Chloromethane 

Chromium (VI) 1.31E-010 1.31E-010 Chromium (VI) 

CobaR CobaR 

Copper Copper 

Iron Iron 

lsophorone 2.58E-010 2.58E-010 lsophorone 

Lead Lead 

Manganese (nonfood) Manganese (nonfood) 

Mercury Mercury 

Methylene Chloride 2.52E-007 2.52E-007 Methylene Chloride 

Nickel Nickel 

Nitrate/Nitrite Nitrate/Nitrile 

Phenol Phenol 

Thallium Thallium 

-

----og-~-~-:.:.:_J_"_ot-i:-~-,~ _I ,;~~ ~~ 
·r 

Non-Carcin 

Pnmaryr;;,~ _] Target Organ 

- --

I CNS 2.82E-002 2.82E-002 

circulatory system 1.72E-003 1.72E-003 

skin 1.64E+OOO 1.64E+OOO 

circulatory system 2.59E-001 2.59E-001 

NA 1.19E-002 1.19E-002 

blood disorders 3.99E+002 3.99E+002 

kidney 6.36E+OOO 6.36E+OOO 

reproductive 

liver 2.86E-001 2.86E-001 

liver 1.56E-003 1.56E-003 

liver 1.08E-001 1.08E-001 

circulatory system 5.23E-003 5.23E-003 

kidney 

1.35E-001 1.35E-001 

circulatory system 3.04E-004 3.04E-004 

liver 2.91E-003 2.91E-003 

5.35E-001 5.35E-001 

kidney 1.27E-004 1.27E-004 

CNS 

kidney 1.79E-001 1.79E-001 

lowbodywt 

liver 5.23E-002 5.23E-002 

lowbodywt 9.90E-003 9.90E-003 

fetotoxic 

liver 5.55E-003 5.55E-003 

NA 2.98E-001 2.9BE-001 
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I 

Point 
d~·um ll ~Exposure 

Medium 

___ _L ___ ~--

Exposure 

TABLE 6-7-1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

~- ~ 

EarioTimeframe: Futur:J 
eceptor Population: Construction WO!l<er 

eceptor Age: Adutt 

Chemical 

~--~--~~--- ~--~-

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Zinc 

Carcinogenic Risk Chemical 

Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Zinc 

Non-Carcinogenic Hazard Quotient 

- - - Ta::~~~a-n __ /_ ~ngestion _Lal~tion_J Denn~ _1_ Ex:~~:_ 
I liver 2.37E-003 2.37E-003 

kidney 2.94E-004 2.94E-004 

circulatory system 

thyroid 

1.79E-003 1.79E-003 

1.60E-004 1.60E-004 

~otal) 3.B2E-004 3.82E-004 ----~---------~~~o=m~I)~----------~------~------~~4~.0=B=E_+00~2~~4~.0=B=E_+00~2~ 
Air Excavation 2,6-Dinitrotoluene 2 ,6-Dinitrotoluene 

Aluminum 

NA 

Aluminum 

Antimony Antimony 

Arsenic Arsenic 

Barium Barium 

Benzene 5.46E-006 5.46E-006 Benzene 

Beryllium Beryllium 

bis(2-Chloroethyi)Ether 7 .94E-OOB 7 .94E-OOB bis(2-Chloroethyi)Ether 

bis(2-Ethythexyt)Phthelate bis(2-Ethylhexyi)Phthalate 

Brornodichlorornethane Brornodichloromelhane 

Chloroethane Chloroethane 

Chloroform Chloroform 

Chloromethane Chloromethane 

Chromium (VI) Chromium (VI) 

Cobalt Cobatt 

Copper Copper 

Iron Iron 

lsophorone lsophOrone 

Lead Laad 

respiratory system 

respiratory tract 

fetotoxic 

blood disorders 

lung 

liver 

NA 

NA 

fetotoxic 

liver 

kidney 

respiratory tract 

NA 

Manu-se (nonfood) Mang-se (nonfood) respiratory tract 

Mercury Mercury CNS 

Methylene Chloride Methytene ChlOride respiratory tract 

1.03E+001 1.03E+001 

7.77E-004 7.77E-004 

re--~-- · tract 
~====~========~====~~N=~=~============~========~~====~======~======~N~~~~~==========~~·~~~~~~~======~====~~======~====~ 

( ( 
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l ·r-
Medium Exposure Exposure 

Medium Point 

I I 

= 

TABLE 6-7-1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

~
Scenano Torn"l,trame -- -F~tw:e J-
Receptor Populatoon Constructoon Worlcer 

Rece tor A e _ _ _ Adult 
--- --- ----~--'-'-=-==='-==='.J 

Chemical 

Nitra te/N~rite 

not Phe 

Thalli urn 

Totu ene 

lngestio n j 

American Chemical Service NPL Site 

Carcinogenic Risk Chemical 

Inhalation r ·-Dermal Total 

Exposure 

-- -
Nitrate/Nitrite 

Phenol 

Thallium 

Toluene 

trans -1 ,2-Dichloroethene 

dium 

trans-1 ,2-Dichloroethene 

Vana Vanadium 

Zinc Zinc 
----- ----- ----- ---- ------

(Total) 
·-· 5.54E-o<l6 __ 5.54E-o<l6 

Total Risk Across 

Total Risk Across Groundwater [ 3.9E-004 r-All Media and All Exposure Routes I 3.9E-004 I 

I 

Pri 

Target 
mary --~ 

Organ 

-

I 

c NS 

Non-Carcinogenic Hazard Quotient 

... ] 
Inhalation 

1.62E-005 

-- Dernl~--1---To-ta_l_--il 
l Exposure 

1.62E-005 

1.03E+001__ 1.03E+001 

Total Hazard Across Groundwater ll. _4_~ 

Total Circulatory System HI= [VE-001 l 
Total Liver HI= [!i.6E-OO!.l 

Total Kidney HI= ~~ 
Total CNS HI = [ 2.8E-002 j 
Total Skin HI = ~--:::J 

Total Blood Disorders HI = [ 4.1 E+002 I 



Scenario Timeframe: 

Receptor Population: 

Rece tor A e: 

TABLE 6-7-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemocal Service NPL S~e 

Future ::J 
Commercial Worl<er 

Adutt_ _ __ _ 

-c-===c=--'--"--=======~===,==---c===-c======~·--__ ... =~~ 

Primary 

Target Organ 

-· _ _L_ __ _JL _____ _L ___ .. ----

( 

INer 

tetotoxic 

circulatory system 

kidney 

skin 

circulatory system 

NA 

blood disorders 

Gllract 

kidney 

reproductive 

liver 

kidney 

Hver 

circulatory system 

circulatory system 

liver 

kidney 

CNS 

kidney 

low bodywt 

low bodywt 

fetotoxic 

Hver 

Non-Carcinogenic Hazard Quotient 

l ... - T '-=-1 -·' 
1.23E-003 

3.33E-004 

3.BOE-002 

5.26E-002 

1.11E+OOO 

5.87E-002 

6.44E+OOO 

3.10E-005 

2.41E-001 

3.80E+OOO 

3.63E+OOO 

1.55E-001 

6.09E-001 

1.05E-001 

5.92E-004 

1.32E-002 

4.35E-001 

3.21E-004 

2.12E-001 

6.52E-002 

8.54E-003 

Total 

Exposure 

1.23E-003 

3.33E-004 

3.80E-002 

5.26E-002 

1.11E+OOO 

5.87E-002 

6.44E+OOO 

3.10E-005 

2.41E-001 

3.80E+OOO 

3.63E+OOO 

1.55E-001 

609E-001 

1.05E-001 

5.92E-004 

1.32E-002 

4.35E-001 

3.21E-004 

2.12E-001 

O.OOE+OOO 

6.52E-002 

8.54E-003 

( 

~ 

i: 



ScenariO" T 1-meframe 

Receptor Population. 

Receptor Age. 

TABLE 6-7-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

~~c=c~--~- -·- -] .. 
Future ~ 
Commercial Wor1<er 

Adult __ _ 
-- --. --

~~cta~a~~~G~BRM~E~WK~·~~~~;·r=====~==========~~==~~~=-=c•===--~==========~~~--~--=-~==~====~========~--------=-==~~-~~~====~~~~~•~ 

-~ il .~_ed __ ~u_u:_e __ _Lf __ Expo_P_o-~n_~_re __ J L ______ C_h_- _J.__In_g_e_s_tio-n---'-~----~;;;,_C_-:_r_~:_•-:~oge-~-T~n-ic--:-:-~--~-~~~~~~E~xpo~T-o_-~_au~l r~e~ I 0-~ - _Tc___T_a_~_:_~-~-~-9~-n_-_ _, ~- -~--n·on--g--e:-,-:-~-"-[,_-e-~:-:-:-1~-tio-a:--a,u_• __ :_. j __ E __ •T_P:_~_a~_re __ J I 

Air 

I Toluene Toluene I liver 1.78E-003 1.78E-003 

Indoor Use 

Vapors 

trans-1 ,2-Dichloroethene trans-1 ,2-Dichloroethen kidney 

Vanadium Vanadium circulatory system 

Xylene (mixed) Xylene (mixed) fetotoxic 

Zinc _____ _______ ···--------- Ztnc thyroid __ 

(Total) 

4-Methyt-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Areenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyt)Phthalate 

Cadmium (water) 

Chloroethene 

Chromium (Total as VI) 

cis-1 ,2-Dichloroethene 

Co baH 

Copper 

Iron 

lsophorone 

Leed 

Manganese (nonfood) 

Mercury 

Nickel 

N~rate/N~r1te 

Phenol 

9.16E-004 

6.28E-004 

3.38E-003 

9.16E-004 ~--------~(T~=a~I)~----------+-----
4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

CNS 

respiratory tract 

respiratory tract 

6.28E-004 Benzene 

respiratory tract 

fetotoxic 

blood disorders 

Benzoic Acid 

Beryllium respiratory tract 

3.38E-003 bis(2-Chloroethyi)Ether liver 

bis(2-Eihylhexyt)Phthala NA 

Cadmium (water) respiratory tract 

Chloroethane fetotoxic 

Chromium (Total as VI) respiratory tract 

cis-1 ,2-Dichloroelhene 

CobaH 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/N~rtte 

Phenol 

NA 

respiratory tract 

CNS 

respiratory tract 

1.26E+001 

1.78E+001 

9.78E-002 

2.93E-004 

1.10E-002 

6.33E-004 

1.69E-001 

2.93E-004 

1.10E-002 

6.33E-Q04 

1.69E-001 

1. 72E +00::_:_1 -f--'1'-'. 7-=2-=E'-+-'-00=-1'--j I 

1.26E+001 

1.78E+001 

9 7BE-002 
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TABLE 6-7-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

1

------- - ----- --- .. __ :J __ _ sce-nariO Timeirame:- ----Future 

~-Receptor Population: . . C. ommercial Wo.rl<er. . 1 
lReceptor Age: _ _ _ Adu~ __ .. _ _ __ 

---- - - -- ---··--· --·-

l~ ~- I Jl_~ 1 - -
Med1um Exposure Exposure Chemical CarconogeniC R1sk Chemical I Non-Carconogenic Hazard auot1ent 

Med1um Point 

Ingestion Tln~~1onl- Dermal--,- - T-;;t; --Pnmary -~Ingestion J lnhalat1o~ ~ Dermal 
Exposu Target Organ 

- -- ____ _j__ __ __jL_ _____ __L ___ _j_ ___ _j__ __ _j_____ - - - - - - -- -- - ---

Total 

Exposure 

1 
I I I Toluene J. _.L JJ Toluene I CNS 2.57E-00

3 

I I 

trans-1,2-Dichloroethene trans-1,2-Dichloroelhen 

Vanad1um vanadium 

Xylene (m1xad) Xytene (mixed) CNS 

Zinc Zinc 
(Total -- - - - 4 oiE-<J!)3 -- --- ·.; o1E:003-- (Total) 3.05E+001 

L__ __ _j_ ____ L__ __ __JL_~~~~==-'·~"""== ----- ----- :====='==~"======="=====:==='==' 
Total R1sk Across Groundwater 4 9E-003 Total Hazard Across Groundwater 

Total Risk Across All Media and All Exposure Routes 

( 

Total Circulatory System HI= I 1 27E+QQQ I 
Total Stomach HI= I O.OOE+QOO I 

Total Livar HI = I 3 98E+QQQ I 
Total Kidney HI= I 4 09E+QQQ I 

Total Fetotoxic HI= 19 88E-002 I 
Total Skin HI= [~~ 

Total Gl Tract HI= I 3 10E-()()5 I 
Total Adrenal HI = I 0 OOE+QQQ I 
Total Thyroid HI= I 1 69E-001 I 

Total Respiratory Tract HI= I 1 26E+001 I 
Total CNS HI= I 2 SZE-003 I 

Total Blood Disorders HI= I 2 4E+001 I 

( 



TABLE 6-7-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

r
•·:~_~cts~csv~::o=:c=~=es=B=C'TT I=VVK~E-"~=-·-=s=u=re=~~C'·""· =··==C-=h-·e=mc=i=ca=l===;=~== ___ =_ =_ =_ '=_ =_ -_ -_ -_ -_,C_a~r~CJ-'-_n=og-=e=n=ic=R=i~cck-=,----~ ---~-~- ~- __ C_h_e_m-ica-,---T---~======N=o=n=-_.,..C-=accro=.n=og=-=en=i"-'c"'H-'a=za=r=d=Q=u=o=-ti·=:n=-t--c----= .. -__ - = 

- ........ ,... ' 

__ L_ _____ L__ ____ _j _. ____ ..__ln_g_e-st·i-on .llnhalati;;-n ~-Dermal-~ E;_:t_:u~l re- - --Lr-_T_a_~_:_7_~-~-~a_--n_.·:----lng.estion -··l· Inhalation 

I I 
----

Dermal Total 

Exposure 

- - -

Groundwater I Lower Aquifer I Tap Water 

Area 58 

4-Methyt-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

ds-1,2-Dichloroethene 

CobaH 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nilrate/Nilrtle 

Phenol 

2.41E-005 

2.70E-005 

1.24E-005 

5.13E-005 

8.66E-006 

2.94E-009 

2.41E-005 

2.70E-005 

1.24E-005 

5.13E-005 

8.66E-006 

2.94E-009 

4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethythexyi)Phthala 

Cadmium (water) 

Chloroelhane 

Chromium (Total as VI) 

ds-1.2-Dichloroelhene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrile 

Phenol 

I liver 8.32E-004 8.32E-004 

fetotoxic 2.25E-004 2.25E-004 

circulatory system 2.57E-002 2.57E-002 

kidney 

skin 3.55E-002 3.55E-002 

circulatory system 7.51E-001 7.51E-001 

NA 3.96E-002 3.96E-002 

blood disorders 4.35E+OOO 4.35E+OOO 

Gltract 2.09E-005 2.09E-005 

kidney 1.63E-001 1.63E-001 

reproductive 

liver 2.57E+OOO 2.57E+OOO 

kidney 2.45E+OOO 2.45E+OOO 

liver 1.04E-001 1.04E-001 

4.11E-001 4.11E-001 

circulatory system 7.11E-002 7.11E-002 

circulatory system 3.99E-004 3.99E-004 

liver 8.91E-003 8.91E-003 

2.94E-001 2.94E-001 

kidney 2.16E-004 2.16E-004 

CNS 

kidney 1.43E-001 1.43E-001 

lowbodywt O.OOE+OOO 

lowbodywt 4.40E-002 4.40E-002 

fetotoxic 

~ver _5.76E-003 5.76E-003 



I 
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EJ~=1 
I I 

------ ---
Air 

Exposure 

Point 

Indoor Use 

Vapors 

-

Scenario Timetrame: 

Receptor Population: 

Rece tor e: 

Chemical 

Toluene 

trans-1 ,2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zinc 

(Total) 

4-Methyi-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 
Beryllium 

bls(2-Chloroethyi)Ether 

bis(2-Ethylhexyi)Phthalate 

Cadmium (water) 

Chloroethene 

Chromium (Total as VI) 

cis-1 ,2-Dichloroethene 

Cobatt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

TABLE 6-7-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL S~e 

- ·- =]·--Future 

Commercial Wortcer . 

Adult 

Carcinogenic Risk 

~--------r-------,-- -------,------~ 
Ingestion Inhalation 

------

1.10E-004 

5.93E-004 

Dermal 

·---------
1.24E-004 

-

Total 

Exposure 

1.24E-004 

1.10E-004 

5.93E-004 

Chemical 

Toluene 

lrans-1 ,2-Dichloroethen 

Vanadium 

Xylene (mixed) 

Zlnc 

(Total) 

4-Methyi-2-Pentanone • 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 
Beryllium 

bls(2-Chloroethyi)Ether 

I 

f----- Primary 

Target Organ 

I liver 

kidney 

circulatory system 

fetotoxic 

_lh)'l'llid_ ----

--
CNS 

respiratory Ifact 

respiratory tract 

respiratory tract 
letotoxic 

blood disorders 

respiratory tract 
liver 

bis(2-Ethylhexyi)Phthafa NA 
Cadmium (water) respiratory tract 

Chloroethane fetotoxic 

Chromium (Total as VI) respiratory tract 

cis-1 ,2-Dichloroethene 

Cobaft 

Copper 

Iron 

fsophorone NA 
Lead 

Manoanese lnonfoodl respiratory Ifact -

( 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation -l- -Dermal 

1.20E-003 

1.98E-004 

7.43E-003 

4.27E-004 

3.12E-004 
------ ------ ------

1.15E+001 

1.10E+001 

1.56E+001 

8.57E-002 

Total 

Exposure 

---
1.20E-003 

1.98E-004 

7.43E-003 

4.27E-004 

3.12E-004 

1.15E+001 

1.10E+001 

1.56E+001 

8.57E-002 

( 
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Med1um P01nt 

TABLE 6-7-3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

Chemical 
I 

Non-Carcinogenic Hazard Quotient -~-~ I ,_ J ·~- [~hem1cal Carcinogenic Risk ~ 
- - - --- ---'-----ln_g_e_~_~_n_--'--In-h-al-a-tio-n-"- _:~~al _l ~-Ex:~~re_- '---------'--T-arg_p_:m_t 0-ary_rg_a_n _j_~g~st_;;,_~_[ Inhalation I De_nn ___ -a __ ~ _ _,_ __ T-ot_a_l ___J _ Exposure 

I I Mercury Mercury I CNS 
Nickel Nickel respiratory tract 

Nitrate/Nitrite Nitrate/Nitrite 

Phenol Phenol 

Toluene Toluene CNS 

trans-1,2-Dichloroelhene trans-1,2-Dichloroelhen 

Vanadium Vanadium 

Xylene (mixed) Xylene (mixed) CNS 

Zinc Zinc 

(Total) 7.03E-004 7.03E-004 (Total) 

Total Risk Across Groundwater l[_1!,3E~ I 
Total Risk Across All Media and All Exposure Routes _____ dJ 

2.26E-003 2.26E-003 

2.67E+001 _ _ ____ 2.67E+OO~ 

Total Hazard Across Groundwater U 3 8E+001 I 

Total Circulatory System HI = 

Total Liver HI = 

Total Kidney HI = 

Total Fetotoxic HI= 

Total Skin HI = 

Total Gl Tract HI = 

Total Adrenal HI = 

Total Thyroid HI = 

Total Respiratory Tract HI= 

Total CNS HI = 

Total Blood Disorders HI = 

L!I.GE-001 l 
[2.7E+OOO l 
I 2 eE+OOO I 
I e §E-ooz J 
I 3.6E-002 J 
U1E-OO~_] 
I Q QE+OOO I 
[ 3.1E-004 J 
I 1.1E+.l!QL] 

I 2.3E:003 I 
I 2 QE+QQ1 I 



5ceMrio TlrnelrwM: 

R~~: 
Recep!O< Age: I II 

I 

Medium 

I 
ElcpoouN 

I 
ElcpoouN 

II 

Chef!** 

I 
Medium Point 

s-.... I s-.... I c.-
ANa II 2-llulanone 

4-Meth)1phel101 

"'*""""'-
Aluminum 
... ~ 
Antimony 

Arlenlc 

a.rum 
Benm(•,..,.._. 
e.nzo(•IPI'nlne 
Benzo(b)lluc>r--.. 

Benzo(k)lbnnthene 

a.nzoic:Add 

~ 
bil(2~ 

~ 

c.bcole 
Cliaralolm 

ChranUn 1'*11 
ClwysM1e 

COpper 

~ 
Olbenzll(a)l,..,.._. 

Olbenzoflnn 
Flucnnlhene 

Fluorww 

~ 
lndeno(1,2.~ 

Iron 

lA8d 

lotar1pneM 

Naphhlene 
Nk:k8l 

~ 
v..-.m 
Zlnc 

ITolllll 

..._..,.. 
I 

1.8E-oo5 

6.8E.007 

1.4E-oo5 

1.7E.Q08 

8.5E.()()8 

3.4E-009 

5.9E-009 

2.4E.011 

1.3E-008 

2.3E-008 

S.SE-009 

8.1E.007 

------------
3.11E-oo5 

Table 6-8-1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemlclll Senrices NPL Site 

c.rtlnogenlc Riak 

II 

Cl*nic:lll 

I 
~Huard Quotient 

1- I Oenn8l I Tot.! Primary llnge~~·-1 Dennal 
ElcpoouN T~Orll*'l 

I 
2-BuiMone 

._ 4.2E.Q08 2.3E.Q08 

~ lftpDiary llyotem 4.1E-004 3.3E-004 
... .....,._ - 2.9E-oo5 1.5E-oo5 

AlurNnum draMio<y oyttem 1.2E.001 11.3E-003 .....,_,. Gltncl 1.1E.Q08 5.11E.007 

An-.y lkln 9.7E.002 5.1E.001 
2.5E.()()8 1.9E-oo5 Arlenlc clrculetory system 5.7E.001 9.4E-002 

Barium 1.2E-002 6.1E-004 

3.5E.007 1.0E-006 Benzo(•)8nllncene 
8.2E.Q08 2.2E-oo5 Benzo(a~ 

II.OE-007 2.8E.Q08 Benzo(b)lluorw1ilww 

4.5E-008 1.3E-007 ~ 
llerWJic Acid Gl tncl 1.4E.Q08 7.3E.007 

Belyllum klclney 2.7E-003 1.4E.001 

1.8E-009 5.2E.ooe bil(2~ - 1.9E-004 9.9E-oo5 

~ kidney 1.4E-002 1.4E.001 

3.1E-009 a.se.ooe CartlazDie 
1.2E.011 3.11E.011 Chlololonn clrculetory lysblm 6.1E.Q08 3.3E.Q08 

ChranUn (Ioiii) 1.2E-002 6.3E-003 

2.7E-009 1.5E-008 ClwysM1e ._ 
Copper 

._ 7.9E-003 15.9E-004 

~ - S.OE-007 2.7E.007 

1.1E.Q08 3.3E-008 Olbenzll(•.h,..,.._. 
~ --grvwltll'lllo 2.1E-004 1.1E-004 

~ kidney 3.11E-004 1.9E-004 ,.._ e..-..llysl8m 4.4E.Q08 2.3E.Q08 

2.9E-009 UE-009 ...,_,..,. - 3.8E-004 2.0E-004 

3.2E.007 11.3E.007 lndeno(1 ,2,3-cd)pyrww 

Iran 8.7E.Q01 4.8E.002 

Lud CNS 

~ kidney 1.8E.001 8.4E-003 

N8phOial8ne ~oyttem 4.9E-oo5 2.11E-oo5 

Nk:k8l low body~ 1.5E-002 1.15E-002 

Prr- - 4.1E-oo5 2.1E-oo5 

v ......... ~oyttem 3.8E-002 2.0E-003 

Zlnc thynlld e.IIE-003 1.2E-003 ------------------- ---------- ---------------------- '1 ::ie:OOS. ------------
(T~ 4.11E-oo5 1.9E+OOO 9.11E.001 

Tot.! Rilk AaD11 Sedr-a I 4.9E-oo5 I Tolll Huard Index Aaoos AI ~ ROIMS 

( 

Tot.!~ System HI • 
Tolll Resphloty System HI • 

Tot.! SUiel8l System HI • 

Tot.!Thynlld HI • 

Tolll Kidney H1 • 

Tot.! u-Hl• 

T CUI Sldn HI • 

r 

I I Total 

Exposto 

8.5E-008 

7.4E-004 

4.4E-oo5 

1.3E.001 

1.8E.()()8 

11.1E.001 

6.8E.001 

1.2E-002 

2.1E.Q08 

1.5E.001 

2.9E-004 

1.6E.001 

9.4E.Q08 

f.BE-002 

B.ISE-003 

7.7E.007 

3.2E-004 

5.5E-004 

6.7E-008 

5.8E-004 

9.2E.001 

1.7E.001 

7.5E-oo5 

3.2E-002 

8.2E-oo5 

... OE-002 

8.1E.003 -----------
2.9E+OOO 

I 2.se+OOO I 

I 8.3E-001 I 
I 7.4E-004 I 
I 8.7E-008 I 
I 15.1E-003 I 
I .(,7E.001 I 
I 8.5E-003 I 
I 8.1E-001 I 

( 



II 
5celwlo Tomeftame: 
Rec:eplor Populrion: 

Receptor Age: II 

I 
Medium 

i 
~ 

i 
~ 

II 

Chemical 

I 
Medium Point 

Sedir'*ll I - 1 ~ 
AIM8 2·Butanone 

4-MelhytphMot 

A~ 

AlunWnum 

""""-'-
Antimony ...,_, 
ll8rlum 

Benm(a~ 

llenm(a~ 

Benzo(b)ltuor--. 

llenzo(k)ftucnnlhena 

&.nmic:Aclcl 

Beryllum 

1111(2-~ 

Cadmium 
CaltMizcle 
~ 

Chnmum(llltal) 

~ 
Copper 

~ 
OIMnza(a,h,.,.,_,. 

~ 

Ftucnnthene ,._ 
Heptac:Nor 

tndeno(1,2.~ 

Iron 

Laad 

~ 
Naphlhetene 

Nic:Ut 

~ v.-
ZinC 

IT CUll 

Table 6-8-2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical Senltces NPL SHe 

~Risk 

!I 

Chemical 

i 
Non-Cwtinogenk: Hazard Quotient 

Ingestion ! lnlwldon ! Dermal ! TCUI 

Elqlosure 

2-Bulanone 

~ 
A~ 

ANmlnum ....,.,_,. 
Antimony 

2.7E-006 2.8E-007 J.OE-006 -ll8rlum 

1.1E-007 4.0E-006 l.SE-007 a.nzo(a~ 

2.4E-006 9.4E-007 3.3E.oDII e.nzo(a)pyrene 

2.9E-007 l.OE-007 3.9E-007 Benzo(b~ 

1.4E.oDII S.lE-009 1.9E.oDII llenzo(k~ 

&.nmic Acid 
Beryllum 

5.7E-010 2.0E-010 7.7E-010 1111(2-E~ 

Cadmium 

9.8E-010 J.SE-010 1.3E-009 c.t>azote 

4.0E-012 1.4E-012 5.3E-012 Chtolofonn 

Chnmum(llltal) 

2.1E-009 3.1E-010 2.4E-009 ~ 
Copper 

~ 
3.8E-007 1.2E-007 S.OE-007 OIMnza(a,h~ 

llibenzoflnn 

Flucnntlw1e ,._ 
9.2E-010 3.3E-010 1.2E-009 ~ 
1.0E.()()7 3.6E-006 1.4E.()()7 lndeno(1 ,2,3-cd)pyrene 

Iron 

Laad 

~ 

~ 
Nic:ket 

~ v.-
Zinc 

. -.-- ~----.- ------------ ---------- ------------
(Total) e.OE.oDII 1.5E.oDII 7.SE-008 

Tot.~ Risk Aaost Sediment I 7.SE-006 I 

Primary 

Twget~ 

I -respiratory system 

eyes 
drculafDfy system 

Glnct 

skin 
drculafDfy system 

Glnct 

kidney -kidney 

drculafDfy aystem 

--..... 
decrUiad growth -

kidney -·)'118m -
CNS 

kidney 

circula1ary tysllm 

taw body .,.;ght -circula1ary tysllm 

thyroid ----------- -------

[ Ingestion [ ~tion [ Dennat 

2.1E-008 7.9E-009 

2.0E..Q04 1.1E..Q04 

1.5E-005 5.2E-006 

15.0E..(J02 2.1E-003 

S.JE-007 1.9E-007 

4.8E..(J02 1.7E-001 

2.8E-001 3.2E..(J02 

S.BE-003 2.1E..Q04 

8.9E-007 2.SE-007 

1.4E-003 4.9E..(J02 

9.SE-005 34E-005 

8.8E-003 4.9E..(J02 

J.OE-006 1.1E-006 

e.OE-003 2.2E-003 

3.9E-003 2.4E..Q04 

2.5E-007 9.3E-008 

1.0E..Q04 3.8E-005 

1.8E..Q04 a.SE-005 

2.2E-008 7.9E-007 

1.9E..Q04 6.8E-005 

4.4E-001 1.6E..(J02 

B.OE-002 2.9E-003 

2.4E-005 8.8E.oDII 

7.7E-003 S.SE-003 

2.0E-005 7.3E-008 

1.9E..(J02 8.8E..Q04 

3.4E-003 4.1E..Q04 
----------- ----------- ----------

9.8E-001 3.4E-001 

Total Hazald Index Across Sediment 

TCUI Cin:UiaiDfy Sysllm HI • 

Tot.~ Respnmry System HI • 

Tot.~ Sk ...... System HI • 

Teull'hyrokl HI = 
Tot.~ Kidney HI • 

TCUI Liver HI = 
TCUI Skin HI • 

! [ 
Totat 

Exposure 

2.9E-008 

3.2E..Q04 

2.0E-005 

t!.2E..(J02 

7.2E-007 

2.2E-001 

3.2E-001 

6.0E-003 

9.4E-007 

S.lE-002 

1.3E..Q04 

S.SE-002 

4.2E-006 

8.1E-003 

4.2E-003 

3.4E-007 

1.4E..Q04 

2.SE..Q04 

J.OE-006 

2.8E..Q04 

4.SE-001 

8.2E..(J02 

3.3E-005 

1.3E..(J02 

2.8E-005 

1.9E..(J02 

3.8E-003 -----------
1.3E+OOO 

I 1.3E+OOO I 

I 4.0E-001 I 
I 3.2E..Q04 I 
I J.OE-006 I 
I J.BE-003 I 
I 1.9E-001 I 
I 4.8E-003 I 
I 2.2E-001 I 



Sc:en8llo ~: 

Receptor Pop.Ation: 

Recep!D<Age: II 

I 
-

I 

Exposure 

I 

Exposure 

II 

~ 

I 
- Point 

- - Ct.-

Arull 2-llut8none 

~~~~~ 

A.-.phllww 

Alurnftlm 

""""-
Antimony 

A....-oc 

e.un 
Benm(a~ 

Benm(•~ 

Benzo(b,...,__ 

~ 
BenzQicAdd 

Bef)lllum 

bis(2~ 

Cadmium 

Cart>aole 
Chlo<olonn 

Cl1l1lrnUn <-> 
ClvyMne 

Capper 

~ 
Dlbenzo(a,h,...._,. 

llbnzDflnn 

""""*-
~ 

HepCacl*>t 

lndena(1,2,3-cd)pyNne 

Iron 

IMd ---~ ,..... 
~ v.-. 
zn: 

(Tollll) 

( 

lngation I 

2.7E.007 

1.1E-008 

2.3E.007 

2.8E-008 

ue-ooe 

5.6E-011 

9.7E-011 

3.11E-013 

2.1E-010 

3.7E-008 

8.1E-011 

I.OE-008 

'iBE-OOi'' 

Table 6-8-3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
American Chemical Services NPL Site 

c:.anog.nlc Risk 

II 

~ 

I 

Non-Cardnogenic HIIURI Qodent 

- I Dennel I Tolll Pm18ry ~~~~-1 Dennal 

E-n T81get erg., 

2-Butanone - 2.1E-008 1.3E.007 

4-Mdlyfpheo ... reopntory llyDm 11.2E.oo5 5.5E.w4 
A.......,_ .. 4.4E-008 2.5E.oo5 

"""'*""" draJI8IDty lyUm 1.8E-oo2 t.OE-002 

~ Gllnlcl 1.8E-008 9.2E-008 
Antimony lkln 1.5E-oo2 8.5E.001 

4.5E.OO' 7.2E.007 A....-oc c:irc:ul8toly ayoan 8.6E-oo2 1.6E.001 

e.un 1.7E-003 t.OE-003 

II.E-008 7.5E-008 Benm(a~ 

1.5E-008 1.7E-008 Benm(a~ 

1.11E.007 1.9E.007 llenm(b~ 

8.2E-oo9 a.ee-ooe llenzo(k~ 

llenZDk: Add Gllnlcl 2.1E.007 1.2E-008 

8eryMLrn Jcldne)l 4.1E-w4 2.4E.001 

3.3E-010 3.8E-010 bis(2-E~ - 2.8E.oo5 1.7E.w4 

c.anun Jcldne)l 2.1E-oo3 2.4E.001 

5.6E-010 8.8E-010 Catbazole 
2.2E-012 2.6E-012 Chlo<olonn c:iraAtDiy lyUm 9.1E.007 S.SE-008 

Cl1l1lrnUn <-> 1.2E-oo2 7.0E-oo2 

S.OE-010 7.0E-010 ClvyMne -Capper - 1.2E-003 1.1E-003 

~ - 7.SE-oo7 4.5E-008 

1.11E.007 2.3E.007 Dlbenzo(a,h,.,.._. 

DibenzDflnn clect8aMd grow~~ .... 3.1E.oo5 1.8E-w4 

""""*- Jcldne)l 5.4E-005 3.1E-w4 ,....... --lyUm B.IIE-008 3.8E-005 

5.3E-010 8.2E-010 HepCacl*>t - 5.7E-008 3.3E.oo5 

5.8E-008 II.BE-008 lncleno(1.2.~ 

Iron 1.3E-001 7.8E-002 

'--1 CNS --- Jcldne)l 2.4E-oo2 1.4E-002 

Nap~..- '*'"-Y~ 1.5E.oo5 8.5E.oo5 ,..... low bacly weight 2.3E-oo3 2.7E-002 

~ - 8.1E-005 3.5E-w4 

v.-. '*'"-Y.-. 5.7E-003 3.3E-003 

zn: ------~------- 1.0E-003 2.0E-003 
--. ~---- .. -. 'i.iE:OOO' ······------

(Taul) 
----------

3.0E-008 3.0E-001 1.7E+OOO 

T«** Rllk Aaau Seclnw* I 3.0E-008 I T«** Hlald 1r*x Aaau AI EJopolura ROIMI 

( 

T«** Clraalory s,- HI• 
T«** Raphlary s,- HI• 
T«**~s,-111• 

Tc11811'l¥alcf HI• 
Tcllall<idney HI • 

Tcllaii.MirHI• 

Tolll Sldn HI • 

I I T<UI 

Exposure 

I 
1.5E.007 

11.1E-w4 

3.0E.oo5 

2.8E.002 

1.1E.oo5 

8.6E.001 

2.4E.001 

2.8E.003 

1.4E-008 

2.4E-001 

1.9E-w4 

2.4E.001 

8.4E-008 

8.2E-oo2 

2.3E-003 

5.3E-008 

2.1E-w4 

3.7E-oo4 

4.5E-005 

3.9E.oo5 

2.1E-001 

3.8E-002 

1.0E-oo4 

2.9E-002 
4.1E-oo4 

a.OE-003 

3.0E-003 -----------
2.0E+000 

I 2.oe+000 I 

I 2.8E-001 I 
I 8.1E-oo4 I 
I 4.5E-005 I 
I 3.0E-003 I 
I 5.2E-001 I 
I 3.0E-003 I 
I B.BE-001 I 

( 



Sc:enafio Tlrneframe: 
Rec:epiDr Population: 

Receptor Age: II 

fit· AREIMICT WK4 

I 

-... 

i 
EJ111081ft 

i 
EJIII08U'"8 

II 

-.., Point 

s-nont ~ c.-
Ami& 

Cumoni/Fulure 

Relident 

Adult 

Chemic:al 

2-Butanone 

4-Me1hylplw1cl 

A<:enaplllhene 

Aiun*un 

~ 

Antimany 

AIW«11c 

Barium 
Benzo(a,.,.._,., 
Benzo(a~ 

Benzo(b)1lucnnlhene 

Benzo(k)lbnnlhene 

Benzoic Add 

Berylbn 

b11(2-Ethyllel<yiJph1h 

Cadmium 
C8rbazo4e 

CNornlotm 

Cl1rornUn C-> 
Chrylene 

Copper 

~ 
Dlbenzo(a,h,.,.,_,. 

Dlbenzolur8n 

~ 

~ 

~ 
lndeno(1.2.~ 

Iron 

Lead 
Mang8MM ._,.,.,_ 
Nld<el 

~ 
V.-llunl 

Zh: 
CTOUII 

II 

I 
Ingestion I 

1.7E-008 

6.BE~10 

1.5E-008 

1.8E~ 

8.6E~11 

3.5E~12 

6.0E~12 

2.5E~14 

1.3E~tt 

2.3E~ 

5.7E~12 

8.3E~10 

""iif.OOB"" 

Table 6-8-4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 
American Chemical SllfVIces NPL Site 

Carcinogenic Risl< 

II 

Chemical 

i 

Non-Catdnogenic Hazard Quotient 

lnNiaticn I Dennal I Total Pmwy 1~1'~1 Dermal 

EJIII08U'"8 Target Organ 

I 
2-Butanone - 1.3E-008 2.8E-008 

4-Methylphenol respb1o<y ays1em 3.8E..Q05 1.2E-004 

Acen8pll1hene eyes 2.7E-008 S.SE-008 - dn::ulatooy ays1em 1.1E-002 2.2E-003 

~ Glnc:t t.OE-008 2.0E-008 

Antimony akin 9.1E-003 1.8E-001 

9.7E-009 2.7E-008 Atwa1lc c:ra.latoty ays1em 5.4E-002 3.4E-002 

Barium t.tE-003 2.2E-004 

1.4E-009 2.1E~ Benzo(a~ 

3.2E-008 4.7E-008 Benzo(a)pyrene 

3.5E~ 5.3E~ Benzo(b~ 

1.8E~10 2.6E~10 Benzo(k)ftucnnthene 

Benzoic Add Glnc:t 1.3E-007 2.6E-007 

Berylbn kidney 2.8E-004 5.1E-002 

7.0E~12 1.1E~11 bii(2-E1hythexyf)l>h1hUie - 1.8E..Q05 3.8E..Q05 

Cadmium kidney t.3E-003 S.tE-002 

t.2E~11 1.6E~11 Carbazole 
4.7E~14 7.2E~14 Clllotofcnn cirDMioty ayslem 5.7E-007 1.2E-008 

Clv"omlum (lollll) 7.5E-003 l.SE-002 

t.1E~t1 2.4E~t1 CIYysene -Copper - 7.4E-004 2.5E-004 

~ - 4.7E-007 9.7E-007 

4.2E~ 6.5E~ Dlbenzo(a,h,.,._. 

Oibenzoflnn ~growth rata 2.0E-OOS 3.9E-OOS 

Ftuorar-... lddney 3.4E..Q05 6.8E..Q05 

~ .,._eyl1em 4.1E-008 8.2E-008 

1.1E~1t 1.7E~11 HepiKHor - 3.8E-008 7.1E-008 

1.3E~ 1.9E~ lndeno(1 ,2,3-<:d)pyrene 

Iron 8.2E-002 1.6E-002 

Lead CNS 

~ lddney 1.5E-002 3.0E-003 

NaphiMiene dn:IMtaryayaan 11.2Eo008 1.8E..Q05 

Nid<el loW body~ 1.4E-003 5.8E-003 

Pyr.- - 3.8E-oo5 7.8E-oo5 

V.nadlum dn:IMtaryiJI*n 3.5E-003 7.1E-()()4 

Zh: ····---~------- &.SE-004 4.3E-()()4 
------------ CTOUII 

---------- -·--· ----
5.3E-008 II.OE.OOS 1.9E-001 3.8E-001 

To181 Rille Aaoes Sedmlnl I e.OE-«18 I To181 HeR Index Aaoes Seclmenl 

To181 CiraJI8Iofy Syslem HI • 

To181 Reoplratory Syslem HI • 

Total Sketelal Syslem HI • 

To181 Thynllcl HI • 

Total Kidney HI • 

T o1a1 Uver HI • 

To!JII Skin HI= 

I I Total 

Exposure 

4.1E-008 

1.6E-004 

8.2E-008 

1.3E-002 

3.0E-008 

1.9E-001 

8.7E-002 

1.3E-003 

3.9E-007 

5.2E-002 

5.3E..Q05 

5.3E-002 

1.8E-008 

2.3E-002 

9.9E-004 

1.4E-008 

5.9E-005 

t.OE-004 

1.2E-OOS 

1.1E-OOS 

9.9E-002 

1.8E-002 

2.8E..Q05 

7.2E-003 

1.1E-()()4 

4.2E-003 

1.1E-003 ------------
5.5E-001 

I 5.5E-001 I 

I 1.1E-001 I 
I 1.8E-()()4 l 
I 1.2E..Q05 I 
I l.tE-003 I 
I 1.2E-001 I 
I 1.2E-003 I 
I 1.9E-001 I 



I 
Scenario Timeframe: 

Receptor Population: 

Receptor Age: 

TABLE 6-9-1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Future J-· -~ 
Worl<er· 

AduH 

Medium Exposure Exposure Chemical Carcinogenic Risk 

Med1um Pomt 

Non-Carcinogenic Hazard Quotient 

11

Fde ~c""~_.ct.1c.\rsktb,::I·~\LGO~RMEWK4

1
r___ __ __ L:_--r 

Ingestion -l· Inhalation Dennal [ Total 
Exposure 

~ ------------~~========~------~--- --- --------~ 

Primary 

Target Organ 

.

-- in.hal-atk>~ ~---D_e_rm_a_i -'-----T-o-ta-1 __J _j Exposure 

Groundwater I L<ower 
Aquifer I Tap Water 4-Melhyi-2-Pentanone 

Areas 1. Acetone 

2, 3. and 4B Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Add 

Beryllium 

bis(2-Chlor0elhyt)Eiher 

bis(2-Ethythexyt)Phthalate 

Cadmium (water) 

Chtoroelhane 

Chromium (Total as VI) 

cis-1,2-Dichtoroelhene 

Cobah 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/NHrite 

Phenol 

Toluene 

trans-1,2-Dichtoroelhene 

Vanadium 

Xytene (mixed) 

Zinc 

9.17E-004 

4.40E-005 

2.37E-004 

6.37E-006 

4.11E-005 

2.32E-008 

1.97E-001 

9.99E-003 

4.84E-002 

1.30E-003 

4.75E-006 

1.97E-001 

9.99E-003 

4.84E-002 

1.30E-003 

4.75E-006 

4-Methyt-2-Pentanone liver 1.54E-003 

Acetone fetotoxic 3.01 E-003 

Aluminum circulatory system 2.05E-001 

Ammonia kidney 

Antimony skin 

Arsenic circulatory system 

Barium NA 

Benzene blood disorders 

Benzoic Acid Gl trad 

Beryllium kidney 

bis(2-Chloroethyt)Eiher reproductive 

bis(2-Ethythexyt)Phlhala liver 

Cadmium (water) kidney 

Chloroethane liver 

Chromium (Total as VI) 

cis-1,2-Dichloroelhene circulatory system 

Cobah circulatory system 

Copper liver 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/NHrite 

Phenol 

Toluene 
trans-1,2-Dichloroe 

Vanadium 

Xylene (mixed) 

Zlnc 

kidney 

CNS 

kidney 

lowbodywt 

lowbodywt 

fetotoxic 

liver 

liver 

kidney 

cin:ulatory system 

fetotoxic 

2.84E-001 

5.71E+OOO 

3.17E-001 

1.42E+OOO 

2.05E-005 

1.30E-002 

6.37E-002 

9.81E-001 

9.93E-002 

1.64E+OOO 

5.27E-002 

3.20E-003 

4.28E-002 

2.35E+OOO 

3.42E-004 

1.76E-001 

1.44E-001 

7.76E-003 

2.05E-004 

1.37E-003 

5.95E-002 

4.11E-005 

1.49E-004 

3.10E-005 

1.13E-003 

1.56E-003 

3.29E-002 

1.74E-003 

6.87E-001 

4.31E-006 

7.13E-003 

5.51E-001 

1.07E-001 

1.50E-002 

1.80E-002 

1.25E-002 

1.75E-005 

3.91E-004 

1.29E-002 

4.84E-005 

6.26E-003 

1.93E-003 

9.95E-004 

2.13E-004 

3.48E-005 

3.26E-004 

1.21E-004 

S.OOE-003 

-~-~--+-----lf--------'-'(T-=-ota=l)+-_·-_1._2s_E_-00_-_3_· -~ -- ·-- --- ·2.-s-iE-001 _ 2.57E-001 (T~I) 
---_lh)'mid 1.52E+OOO 

1.62E+_00_1---'f------t---

/ljr Indoor Use 

Vapors 

4-Melhyf-2-Pentanone 4-Melhyf-2-Pentanone 

Acetone Acetone 

CNS I.BJE-003 

1.69E-003 

3.04E-003 

2.07E-001 

2.86E-001 

5.74E+OOO 

3.19E-001 

2.10E+OOO 

2.49E-005 

2.01E-002 

6.15E-001 

1.09E+OOO 

1.14E-001 

1.66E+OOO 

6.53E-002 

3.21E-003 

4.32E-002 

2.36E+OOO 

3.91E-004 

1.78E-001 

1.44E-001 

8.76E-003 

4.18E-004 

1.40E-003 

5.98E-002 

1.62E-004 

1.53E+OOO 

1.77E+001 

1.83E-003 

Aluminum Aluminum respiratory tract I 

~~====~========L-=======~~~=~=~=ony============~========~~======~========~~:c=========~~=a=~==·=·a========~=:=~=M=:~=;-=o~==~=d==~======~=5=.2=5=E-00===1========= j ''""'' 
( ( 

= 



TABLE 6-9-1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

American Chemical Service NPL Site 

Scenario Timelrame: Future ·j I 
Receptor Population: Worker • 

L~R~e~ce~to~r~~e~:~------~Ad~u~ll~-------~-

File· c:\projects\acs\rsktbls\LGOVRRME WK4 
----~--------

r 
Medium I Exposure Exposure Chemical Carcinogenic Risk 

j -~·-__ .l_ ___ P_o_i-nt __ ___j L ______________ ~ _ __L ____ -_ _I '""""00 r- ""'"" J 
Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroelhyf)Ether 

bis(2-Eihyfhexyf)Phlhalate 

Cadmium (water) 

Chioroelhane 

Chromium (Total as VI) 

cis-1 ,2-Dichloroelhene 

CobaH 

Copper 

iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nibite 

Phenol 

Toluene 

trans-1 ,2-Dichloroelhene 

Vanadium 

Xyfene (mixed) 

Zinc 

• Wor1<er- lndudes routine and utility maintenance wor1<ers 

1.72E-006 

9.26E-006 

Total 

Exposure 

Chemical 

Primary 

Target Organ 

Non-Carcinogenic Hazard Quotient 

, Exposure 
rir.halatio-n j_ 0-;,;:.:.,ai ~-- Total --

______ ) '----------'----- --- _______ _l ____ _J__ 

1.72E-006 

9.26E-006 

Benzene blood disorders 

Benzoic Acid 

Beryllium respiratory trac1 

bls(2-Chforoethyf)Eiher fiver 

bis(2-Ethyfhexyf)Phthala 

Cadmium (water) 

Chloroelhane 

Chromium (Total as VI) 

cis-1 ,2-Dichloroethene 

CobaH 

Copper 

Iron 

isophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nibite 

Phenol 

Toluene 

Vanadium 

Xyfene (mixed) 

Zinc 

NA 

respiratory trac1 

fetotoxic 

respiratory lrac1 

NA 

respiratory tract 

CNS 

respiratory trac1 

CNS 

7.43E-001 7.43E-001 

4.08E-003 

1.07E-004 

T otai Circulatory System HI = 

Total Liver HI = 

T olaf Kidney HI = 

Total F etotoxic HI = 

Total Skin HI = 

Total Gl Trad HI= 

Total Adrenal HI= 

Total Thyroid HI= 

Total Respiratory T rad HI = 

Total CNS HI= 

Total Blood Disorders Hi = 

4.08E-003 

1.07E-004 

T's.1E+OOO I 
m1:-oa1 I 

1 ~ooo I 
[ -1.5E-001 I 
[z_g I 
WE.:Q()_Ll 

[ Q OE+OOO I 
Li~E+OOOl 
I :!2E-001 I 
[_1~ 
LisE•ooOl 



TABLE 6-9-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

[

Scenario Timeframe: Future -] 

Receptor Population: Worker· ____ _ 
R_eceptor A~ _______ Adult 

Chemical Carcinogenic Risk 

~----~----,-----~--------

Ingestion Inhalation Dennal Total 

Exposure 

______ _L__ ___ __L ___ _L__ __ ___j~~=--- ---

4-Methyi-2-Pentanone 

Areas 1, Acetone 

2, 3, and 4B Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyt)Etiher 

bls(2-Ethythexyi)Phthatete 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1 ,2-Dichloroetihene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

1.15E-004 

5.50E-006 

2.96E-005 

7.97E-007 

5.15E-006 

2.91E-009 

4.03E-007 

2.30E-006 

1.78E-006 

5.94E-006 

6.70E-007 

3.54E-{)10 

( 

1.15E-{)04 

5.50E-006 

2.96E-005 

7.97E-007 

5.15E-006 

2.91E-009 

C"""'"' I ---------.---N-o-n-_C_a-ra-·n_ogr-e-n-ic_H_az __ a_m-.Q-u-ot-ie_n_t ____ -r--------~ 
Primary Ingestion Inhalation Dennal Total 

Target Organ Exposure 

~ ------+------'-----'----_L__ _____ _ 
4-Methyi-2-Pentanone I liver 9.64E-{)04 

Acetone fetotoxic 1.89E-003 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

circulatory system 1.29E-001 

kidney 

skin 

circulatory system 

NA 

blood disorders 

Benzoic Acid Gl tract 

Beryllium kidney 

bis(2-Chloroethyi)Etiher reproductive 

bis(2-Ethylhexyi)Phthalat~ liver 

Cadmium (water) kidney 

Chloroethane liver 

Chromium (Total as VI) 

cis-1 ,2-Dichloroethene circulatory system 

Cobalt circulatory system 

Copper liver 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

Mercury 

Nickel 

Nitrate/Nitrite 

Phenol 

kidney 

CNS 

kidney 

lowbodywt 

lowbodywt 

fetotoxic 

fiver 

1.78E-001 

3.57E+OOO 

1.98E-001 

8.86E-001 

1.29E-005 

8.14E-003 

3.99E-002 

6.14E-001 

6.21E-002 

1.03E+OOO 

3.30E-002 

2.00E-003 

2.68E-002 

1.47E+OOO 

2.14E-{)04 

7.16E-001 

1.10E-001 

9.00E-002 

4.86E-003 

B.OOE-005 

1.67E-005 

4.29E-{)04 

5.93E-004 

1.25E-002 

6.61E-{)04 

3.70E-001 

2.32E-006 

2.71E-{)03 

2.97E-001 

4.09E-002 

8.09E-003 

6.86E-003 

6.74E-003 

6.67E-006 

1.49E-004 

4.90E-003 

2.61E-005 

2.3gE-003 

7.34E-004 

5.36E-{)04 

( 

1.04E-003 

1.90E-003 

1.29E-001 

1.78E-001 

3.58E+OOO 

1.99E-001 

1.26E+OOO 

1.52E-005 

1.09E-002 

3.37E-001 

6.55E-001 

7.02E-002 

1.04E+OOO 

3.97E-002 

2.01E-003 

2.69E-002 

1.48E+OOO 

2.40E-{)04 

7.18E-001 

1.11E-001 

9.00E-002 

5.39E-003 



TABLE 6-9-2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

~
cenario Tomeframe: Future I 

Receptor Popu .. lation: Worker • 

R~ceptor Age: .. ----c-=~A~d~u~lt===~ 

~rojectlcslrsktbls\LGOVRCTcFTA~W~K=4==""'=====~ c~=cc~=========.co~~===~-,--=======;-;..=...=-'--'-=.c=~=~'T=-==-=-c=========-cc.~======·=--.... _______ 

11 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

~~-s-ti-on-· Inhalation Dennal Total __________ _L_ __ P_ri_m_a_ry·----T- ~_n_;_~.~~n lnh~l.,;;i~n-.---D-enn-al 

Air Indoor Use 

Vapors 

----· .. 

Total 

Exposure Exposure Target Organ L 
--------~ _____ _L ___ _j_ ___ _j______ -- ---·----·---L-----'------' 
Toluene 

trans-1,2-Dichloroethene 

Vanadium 

Xylene (mixed) 

Zlnc 

(Total) 

4-Methyf-2-Pentanone 

Acetone 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Benzene 

Benzoic Acid 

Beryllium 

bis(2-Chloroethyi)Ether 

bis(2-Ethythexyt)Phthalate 

Cadmium (water) 

Chloroethane 

Chromium (Total as VI) 

cis-1,2-Dichloroethene 

Cobalt 

Copper 

Iron 

lsophorone 

Lead 

Manganese (nonfood) 

~ .. --- -- -- -
1.56E-004 1.11E-005 1.56E-Q04 

1.72E-006 1.72E-006 

9.26E-006 9.26E-006 

1.15E-004 

1.87E-005 

1.24E-004 

6.52E-005 

1.90E-003 

2.43E-004 

8.76E-Q04 

3.73E-002 

9.09E-005 

9.53E-001 

_____ _:..._4 ______ -1------+------ .. __ 7.58E-00_1__ 1.09E+~ 
1.21 E-003 1.21 E-003 

3.45E-001 3.45E-001 

4.BBE-001 4.BBE-001 

2.6BE-003 2.68E-003 



I 
Medium 

I 

I 
Exposure Exposure 

Medium Point 

----
I 

I 

-

TABLE 6-9-2 

SUMMARY OF RECEPTOR RISKS ANO HAZARDS FOR COPCs 

CENTRAL TENDENCY 

American Chemical Service NPL Site 

nario Timeframe: Future Ji 
cepto. r Population: Worker_· . 

ce~to~ Adult .. -~----'-======= 

- - --

Chemical Carcinogenic Risk Chemical 

~·~· I ,M.~ I --I'"" Exposure 

- - - --· 

Mercury Mercury 

Nickel Nickel 

Nitrate/Nitrite Nitrate/Nitrite 

Phenol Phenol 

Toluene Toluene 

trans-1,2-Dichloroethene trans-1,2-Dichloroethene 

Vanadium Vanadium 

Xylene {mixed) Xylene {mixed) 

Zinc Zinc 
-------- ... ... ---- .. -------

{Total) 1.10E-005 1.10E-005 JT_otal)_ 

Total Risk Across Groundwater I 1.7E-004 

~ Total Risk Across All Media and All Exposure Routes II 

• Worker - Includes routine and utility workers 

( 

--
I 

Non-Cardnogenic Hazard Quotient 

!--· 

J~ 
··-

Primary Inhalation De 

Target Organ 

-
I CNS 

respiratOI)I tract 

CNS 

CNS 

--------- ---- ··-

7.05E-005 7.05E-005 

----- ··-

8.36E-001 

Total Risk Across Grou 

8.36E-001 

ndwater j [ 1.2E+001 ] 

Total Crrculatory System HI = 
Total Liver HI = 

Total Kidney HI = 
Total Fetotoxic HI= 

Total Skin HI = 

Total Gl Tract HIE 

Total Adrenal HI = 

Total Thyroid HI = 
Total Respiratory Tract HI= 

Total CNS HI= 

T olaf Blood Disorders HI = 

I 3.8E+OOO I 
~D 
I 1.4E+OOO I 
[9.5E-002 J 
I 1.8E-001 I 
I 1.5E-00Sf 

[O.OE+OOO J 
I 9.5E-001 I 
[ 3.4E-001 ] 

I 1.3E-003] 

I 1.7E+OOO I 

( 



TABLE 6-10-1 
Blood Lead Levels and Probability of Screening Level Exceedance 

American Chemcial Service Site 

Female Routine Workers Of Child-Bearing Age 

Area1 Area 2 Areal Area4B 
No Site Related 

Contribution 

Surface Subsurface Subsurface Subsurface 
Surface SoiU Soli Soli Soli Soli 

0-2' 0-10' 0-10' 0-10' Sediment 

current future future future future Sensitivity 

CENTRAL ESTIMATE OF BLOOD LEAD CONCENTRATIONS scenario scenario scenario scenario scenario Analysis 

Typical blood lead level PbB...,0 ug-Pb/dl 1.7 1.7 1.7 1.7 1.7 1.7 
Soli lead concentration PbS mg-Pblkg-soll 142 598 10200 17200 144 0 

ug-Pb/dl per ug-
Biokinetic slope factor BKSF Pb/day 0.4 0.4 0.4 0.4 0.4 0.4 
Ingestion rate of soil IR, g-soiVday 0.05 0.05 0.05 0.05 0.05 0.05 
Gastrorntestinal absorption 
fraction AF, unitless 0.12 0.12 0.12 0.12 0.12 0.12 

Exposure frequency EF1 days/year 219 219 219 219 219 219 

Averaging time AT daystyear 365 365 365 365 365 365 ............ ,_, OJ OIOOQ IIINIU 

level In adults PbBec~u~~.- ug-Pblday 1.90 2.56 16.39 26.47 1.91 1.70 

DISTRIBUTIONAL BLOOD LEAD MODEL Fetuses of Female Routine Workers Of Child-Bearing Aile 

Geometric standard deviation GSDI . ..U unitless 1.8 1.8 1.8 1.8 1.8 1.8 

Gonstant of proportronality 
between fetal and maternal 
blood lead concentration ~,...,.. unitless 0.9 0.9 0.9 0.9 0.9 0.9 

Z value for 1 0 ugldl z unitless 3.00 2.50 -0.66 -1.48 3.00 3.19 

---.. ··z Of fetal PbB > 10 
ugldl 0.1% 0.6% 75% 93% 0.1% 0.1% 



r 

TABLE 6-10-1 (continued) 
Blood Lead Levels and Probability of Screening Level Exceedance 

American Chemical System Site 

Female Construction Workers Of Child-Bearing Age 

Area1 Area2 Areal Area4B 
No Site Related 

Contribution 

Slab on Grade Slab on Grade Subsurface 
Slab on Grade Subsurface 

Slab on Grade 
Soli Soli 0-4' 0-4' 
0-10' 

0-4' 
0-10' 

0-4' 

future Mure future Mure future Mure Sensitivity 

CENTRAL ESTIMATE OF BLOOD LEAD CONCENTRATIONS scenario scenario scenario scenario scenario scenario Analysis 

Typical blood lead level PbBedull.o ug-Pbldl 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
Soli lead concentration PbS ma-Pblka-soll 1190 10200 10200 16200 17200 144 0 

ug-Pbldl per ug-
Biokinetic slope factor BKSF Pblday 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
Ingestion rate of soil JR. g-soillday 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Gastrointestinal absorptiOil 
traction AF1 unitless 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

Exposure frequency EF1 days/year 196 196 196 196 196 196 196 

Averaging time AT days/year 274 274 274 274 274 274 274 
OTUIQOU-U 

level In adults PbB-.cenn~ ug-Pblday 5.79 36.72 36.72 57.32 60.76 2.19 1.70 

DISTRIBUTIONAL BLOOD LEAD MODEL Fetuses of Female Construction Wcners Of Chlld-Bearlna Aae 

Geometric standard deviation GSD1,.- unitless 1.8 1.8 1.8 1.8 1.8 1.8 1.8 

constant Of proportiOnality 
between fetal and maternal 
blood lead concentration ~ unitless 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Z value for 10 ug/dl z unitless 1.11 -2.03 -2.03 -2.79 -2.89 2.76 3.19 
ProbaDIIIty Of fetal PDB > 1 0 
ugldl 13% 98% 98% 100% 100% 0% 0% 

( ( ( 



TABLE 6-10-1 (continued) 
Blood Lead Levels and Probability of Screening Level Exceedance 

American Chemical Service Site 

Trespassers (Age 9 to 18 

Area1 Area2 Area3 Area 4A Area 48 
No Site Related 

Contribution 

Surface Surface Subsurface Surface Subsurface Surface Surface 
Soil Soli Soli Soli Soli SoiU Sediment SoiU Sediment 
0-10' 0-4' 0-10' 0-2' 0-10' 

Mure current Mure current Mure 
current/ current/ 

Sensitivity 
Mure Mure 

CENTRAL ESTIMATE OF BLOOD LEAD CONCENTRATIONS scenario scenario scenario scenario scenario 
scenario scenario 

Analysis 

Typical blood lead level PbB-_0 ug-Pb/dl 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 
Soli lead concentration PbS mg-Pblkg-sofl 142 10200 10200 10700 17200 213 144 0.0 

ug-Pbldl per ug-
Biokinetic slope factor BKSF Pblday 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
Ingestion rate of soil IR. g-soiVday 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 
!Gastrorntestinal absorption 
fraction AF1 unitless 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

Exposure frequency EF1 days/year 12 12 12 12 12 12 12 12 

Averaging time AT days/year 183 183 183 183 183 183 183 183 
I '-WIIU"illl J u( DIOOO 1880 

level In adults PbBAd<JI,cetb~ ug-Pblday 1.72 3.31 3.31 3.39 4.41 1.73 1.72 1.70 

DISTRIBUTIONAL BLOOD LEAD MODEL Trespassers (Age 9 to 18) 

Geometric standard deviation GSD1 • .- unitless 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 

,eonslant of proportionality 
between fetal and maternal 
blood lead concentration ~ unitless 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Z value for 10 ugldl z unitless 3.17 2.06 2.06 2.02 1.57 3.16 3.17 3.19 

l"roDSDIIJtY Of fetal PbB > 10 
2% 6% 0.1% 0.1% 0.07% ug/dl 0.1% 2% 2% 
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TABLE 7-1 

SUMMARY OF RME RECEPTOR RISKS FOR CURRENT LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 1 

Routine Worker 

Surface Soil (0' to 2') 6.2x10-6 4.6x10-6 4.4x1 o"' 4.5x10"' 0.4 0.5 63 63 

Sediment 2.0x10-6 - 1.3x1 o"' 1.3x1 o"' 0.1 - 8 8 

Surface Water 5.1x10.8 -- 2.3x1 o·5 2.3x10'5 
0.06 - 0.05 0.1 

Groundwater, Lower Aquifer 1.6x1o-2 1.2x10-a 1.9x10"3 1.9x1o-2 
470 3,000 58 3,500 

Total Risk Across All Media and Exposure Routes 2.0x10"2 
3,600 

Utility Wo~er 

Soil (0' to 1 0') 5.0x1 o"' 5.2x10"' 2.6x10·2 2.7x1o·2 
13 130 850 1,000 

Sediment 1.8x1 0"5 -- 1.3x1 o"' 1.5x1 a"' 1 - 8 9 

Groundwater, Upper Aquifer - 3.8x10-6 3.2x1 a"' 3.2x10"' - 77 3000 3,100 

!Total Risk Across All Media and Exposure Routes 2.7x10"2 
4,100 

AREA 2 

Utility Worker 

Soil (2' to 1 0') 3.2x10"3 4.6x1 o"' 1.6x10"1 1.6x10"1 
4 17 2,800 2,800 

Total Risk Across All Media and Exposure Routes 1.6x10"1 
2,800 

Trespasser 

Soil (2' to 4') 2.5x10"' 7.6x1o·7 1.2x1 o·2 1.2x1o·2 
23 0.4 2,100 2,100 

Sediment 5.0x10"7 -- 3.0x1 0-6 3.5x10-6 0.03 - 0.3 0.3 

Total Risk Across All Media and Exposure Routes 1.2x1o·2 2,100 

AREA 3 

Utility Worker 

Soil (0' to 1 0') 1.5x10"3 9.1x10"' 7.8x1o·2 a.ox1o·2 
19 13 6,900 7,000 

!Total Risk Across All Media and Exposure Routes s.ox10"2 7,000 

rrrespasser 

Soil (0' to 2') 1.1x1o·5 4.5x10"7 4.8x10"' 4.9x10"' 1 0.1 570 570 

rrotal Risk Across All Media and Exposure Routes 4.9x10"' 570 



TABLE 7-1 

SUMMARY OF RME RECEPTOR RISKS FOR CURRENT LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 4A 

rrrespasser 

Sediment 2.6x10-e - 1.ox1 o-s 1.3x10'5 
0.4 -- 2 2 

Surface Water 9.1x10'7 9.2x10'7 7.7x10'7 2.6x10-e 0.4 0.9 0.2 2 

Total Risk Across All Media and Exposure Routes 1.6x10.s 4 

AREA 48 

n-respasser 

Sediment 1.6x10-e - 7.8x10-e 9.4x10-e 0.3 - 2 2 

Surface Water 5.1 x1 0-e - 2.0x10-e 7.1x10-e 0.02 - 0.02 0.03 

n-otal Risk Across All Media and Exposure Routes 1.7x10.s 2 

AREA SA 

Child Resident 

Surface Soil (0' to 2') 8.4x10.o 1.1x10'5 9.4x10'5 1.1x10_. 2 5 520 530 

Groundwater, Lower Aquifer 5.4x10"5 2.2x10'9 2.1x10-4 2.6x10_. 9 0.000002 0.0002 9 

Total Risk Across All Media and Exposure Routes 3.7x10_. 540 

Adult Resident 

Surface Soil (0' to 2') 3.6x10-e 9.1x10-e 2.2x10_. 2.3x10_. 0.2 1 310 310 

Groundwater, Lower Aquifer 6.5x10"5 6.0x10"7 2.4x10-e 6.7x10"5 
3 0.04 0.1 3 

~otal Risk Across All Media and Exposure Routes 3.0x10_. 310 

~umulative Excess Lifetime Cancer Risk for Residents (Adult + Child) 6.0x10_. 

AREA 6 

Child Resident 

Sediment 3.6x10"5 - 1.3x10-s 4.9x10"5 
2 - 1 3 

Total Risk Across All Media and Exposure Routes 4.9x10.a 3 

Adult Resident 

' Sediment 5.9x10"7 2.4x10-e 3.0x10-e 0.3 2 2 - -
rrotal Risk Across All Media and Exposure Routes 3.0x10"' 2 

!Cumulative Excess Lifetime Cancer Risk for Residents (Adult + Child) 5.2x10.a 

( ( 



TABLE 7·2 

SUMMARY OF CENTRAL TENDENCY RECEPTOR RISKS FOR CURRENT LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 1 

Routine Worker 

Surface Soil (0' to 2') 5.4x10"7 8.0x10"7 1.3x10"5 1.5x10"5 
0.2 0.5 9 10 

Sediment 1.7x10·7 - 3.9x10-s 4.1x10-s 0.05 - 1 1 

Surface Water 1.4x10"8 - 7.4x10-s 7.4x10-s 0.004 - 0.003 0.007 

Groundwater, Lower Aquifer 1.9x10"3 1.2x10"3 1.5x10"5 3.2x10"3 
290 2,000 2 2,300 

!Total Risk Across All Media and Exposure Routes 3.2x10-J 2,300 

Utility Worker 

Soil (0' to 1 0') 1.7x1 o-s 2.1x10-s 1.8x10"5 2.2x10"5 
16 200 210 430 

Sediment 1.4x10-s - 3.9x10-s 5.3x10-s 0.4 - 1 2 

Groundwater, Upper Aquifer - 6.6x10"7 4.8x10"5 4.9xto·5 - 67 2,300 2,300 

Total Risk Across All Media and Exposure Routes 7.6x10-6 2,700 

AREA 2 

Utility Worker 

Soil (2' to 1 0') 2.5x10-4 8.1x10"5 4.9x10"3 5.2x10"3 
2 15 420 430 

!Total Risk Across All Media and Exposure Routes 5.2x10-J 430 

!Trespasser 

Soil (2' to 4') 5.7x10-s 1.7x10-8 8.6x10"5 9.1x10"5 
6 0.1 180 180 

Sediment 1.1x10"8 - 2.2x10"8 3.3x10-8 0.008 - 0.02 0.03 

Total Risk Across All Media and Exposure Routes 9.1x10-6 180 

AREA 3 

Utility Worker 

Soil (0' to 1 0') 1.2x10-4 1.6x10-4 2.3xto·3 2.6x10"3 
7 11 1,000 1,100 

Total Risk Across All Media and Exposure Routes 2.6x10-J 1,100 

Trespasser 

Soil (0' to 2') 2.4x10"7 1.0x10"8 3.5x10-s 3.8x10-e 0.3 0.04 48 48 

jTotal Risk Across All Media and Exposure Routes 3.8x10_. 48 



TABLE 7-2 

SUMMARY OF CENTRAL TENDENCY RECEPTOR RISKS FOR CURRENT LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 4A 

Trespasser 

Sediment 5.7x10'8 -- 7.3x10'8 1.3x10"7 
0.09 - 0.2 0.3 

Surface Water 2.9x10'8 3.3x10'8 4.8x10'8 1.1x10·7 
0.1 0.5 0.1 0.7 

Total Risk Across All Media and Exposure Routes 2.4x10'7 
1 

AREA 48 

Trespasser 

Sediment 3.6x10'8 -- 5.7x10'8 9.2x10-e 0.07 - 0.2 0.2 

Surface Water 1.3x10'7 - 4.9x10-e 1.8x10'7 
0.005 - 0.006 0.01 

Total Risk Across All Media and Exposure Routes 2.7x10'7 
0.3 

AREA SA 

Child Resident 

Surface Soil (0' to 2') 4.2x10~ 8.0x10~ 1.6x10'5 2.8x10'5 
0.9 4 89 94 

Groundwater, Lower Aquifer 1.3x10'5 1.1x10'9 1.1x10-10 1.3x10'5 
2 0.0000008 0.00002 2 

'Total Risk Across All Media and Exposure Routes 4.1x10..s 96 

Adult Resident 

Surface Soil (0' to 2') 6.7x10'7 2.6x10-9 1.4x10'5 1.8x10'5 
0.09 0.8 53 54 

Groundwater, Lower Aquifer 1.7x10'5 6.5x10-e 4.6x10'7 1.7x10'5 
2 0.01 0.03 2 

Total Risk Across All Media and Exposure Routes 3.5x10..s 56 

Cumulative Excess Lifetime Cancer Risk for Residents (Adult + Child) 7.6x10..s 
I; 

AREA 6 

Child Resident 

Sediment 6.0x10-9 - 1.5x10-9 7.5x10-e 1 - 0.3 1 

:rotal Risk Across All Media and Exposure Routes 7.5x10" 1 

Adult Resident 

Sediment 3.7x10-a - 5.3x10-a 9.0x10-a 0.2 - 0.4 0.6 

!rotal Risk Across All Media and Exposure Routes 9.0x10" 0.6 

!cumulative Excess Lifetime Cancer Risk for Residents (Adult + Child) 7.6x10" 

( ( ( 



Routine Worker 

Soil (0' to 10') 

Sediment 

Surface Water 

Groundwater, Lower Aquifer (Sitewide) 

!Total Risk Across All Media and Exposure Routes 

Utility Worker 

Soil (0' to 1 0') 

Sediment 

Groundwater, Upper Aquifer 

Groundwater, Lower Aquifer (Sitewide) 

Total Risk Across All Media and Exposure Routes 

Construction Worker 

Soil (0' to 4') 

Surface Water 

Groundwater, Upper Aquifer 

Total Risk Across All Media and Exposure Routes 

Trespasser 

Soil (0' to 1 0') 

Sediment 

Surface Water 

Total Risk Across All Media and Exposure Routes 

Routine Worker 

Soil (0' to 1 0') 

Sediment 

Surface Water 

Groundwater, Lower Aquifer (Sitewide) 

!Total Risk Across All Media and Exposure Routes 

TAtjLE 7-3 

SUMMARY OF RME RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal Total Exposure Ingestion 

AREA 1 

3.8x10..c 9.6x10-5 2.6x10-2 2.7x1o-2 
10 

2.0x10-a - 1.3x10..c 1.3x10..c 0.1 

5.1x10-a - 2.3x10-5 2.3x1o-s 0.06 

1.3x1 o·J 1.1x10-5 2.6x10-1 2.6x1o-1 
16 

2.9x10"1 

5.0x10_. 5.2x10..c 2.6x10-2 2.7x10'2 
13 

1.8x1o-s - 1.3x10-4 1.5x1o-<~ 1 

- 3.8x10-6 3.2x1o-<~ 3.2x1o-<~ -
1.3x10-3 1.1x10-5 2.6x10'1 2.6x1o-1 

16 

2.9x10"1 

6.2x1o-<~ 2.5x10-5 7.5x10-3 8.2x1o-3 
140 

9.2x10'9 - 4.8x10-a 4.8x10-a 0.02 

- 6.4x10-5 4.8x10-3 4.9x10-3 -
1.3x10"2 

2.6x1o-s 9.7x10'7 2.4x10-3 2.4x10-3 
3 

1.9x10-a - 1.2x1o·5 1.4x10-5 
0.5 

1.8x10-ll - 5.2x10-a 5.2x10-8 0.005 

2.4x10-3 

AREA 2 

2.4x10'3 8.5x10'5 1.6x10'1 1.6x10'1 
3 

1.0x10-a - 3.3x10'5 3.4x10'5 
0.02 

2.9x10'5 - 1.9x10'5 4.8x10-5 
0.8 

1.3x10-3 1.1x10·5 2.6x10'1 2.6x10'1 
16 

4.2x10-1 

Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Exposure 

17 850 880 

- 8 8 

- 0.05 0.1 

1 2 19 

910 

130 850 1,000 

- 8 9 

77 3,000 3,100 

1 2 19 

4,100 

210 2,100 2,400 

- 0.02 0.04 

120 4,200 4,300 

6,700 

0.7 340 340 

- 3 4 

- 0.004 0.009 

340 

10 2,800 2,800 

- 0.7 0.8 

- 1 2 

1 2 20 

2,800 



TABLE 7·3 

SUMMARY OF RME RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

Utility Worker 

Soil (2' to 1 0') 3.2x10"3 4.6x10"4 1.6x10"1 1.6x10"1 
4 17 2,800 2,800 

Sediment 9.6x10-a -- 3.3x1o·5 4.2x1o·5 
0.1 - 0.7 0.9 

Groundwater, Lower Aquifer (Sitewide) 1.3x10"3 1.1x10"5 2.6x1o·1 2.6x1o·1 
16 1 2 19 

[Total Risk Across All Media and Exposure Routes 4.2x10"1 
2,800 

Construction Worker 

Soil (2' to 4') 3.2x10_. 8.5x10"5 4.0x1o·3 4.4x10"3 
220 10 5,600 5,800 

Soil (2' to 1 0') 4.2x10_. 2.2x1o·5 5.0x10"3 5.5x10"3 
16 27 2,900 2,900 

'rota! Risk Across All Media and Exposure Routes 9.9x10-3 8,700 

Trespasser 

Soil (2' to 1 O') 3.3x10_. 8.6x10"7 1.5x1 0"2 1.5x10·2 
2 0.4 1,100 1,100 

Sediment 5.0x10"7 - 3.0x10-a 3.5x10-a 0.03 - 0.3 0.3 

Surface Water 1.8x10-a - 7.3x1o·7 2.6x10-a 0.06 - 0.06 0.1 

Total Risk Across All Media and Exposure Routes 1.5x10"2 
1,100 

AREA 3 

Routine Worker 

Soil (O' to 1 O') 1.3x10·3 1.1x10_. 7.8x1o·2 7.9x1o·2 
16 5 6,900 7,000 

Groundwater, Lower Aquifer (Sitewide) 1.3x10"3 1.1x1o·5 2.6x1o·1 2.6x10"1 
16 1 2 19 

Total Risk Across All Media and Exposure Routes 3.4x10"1 
7,020 

Utility Worker 

Soil (0' to 1 0') 1.5x1o·3 9.1x10_. 7.8x1o·2 8.ox1o·2 
19 13 6,900 7,000 i i 

Groundwater, Lower Aquifer (Sitewide) 1.3x1o·3 1.1x10"5 2.6x1o·1 2.6x1o·1 
16 1 2 19 

Total Risk Across All Media and Exposure Routes 3.4x10"1 
7,020 

Construction Worker 

Soil (0' to 4') 5.5x1o·5 2.2x1o·5 6.7x10_. 7.5x10_. 12 16 1,900 1,900 

Soil (0' to 1 O') ~.Ox10_. 4.3x1o·5 2.4x10·3 2.7x1o·3 
81 20 7,300 7,400 

Total Risk Across All Media and Exposure Routes 3.5x10-3 9,300 

'Trespasser 

Soil (0' to 10') 1.6x10_. 2.3x10-a 7.1x1o·3 7.3x1o·3 
8 0.4 2,700 2,700 

Total Risk Across All Media and Exposure Routes 7.3x10-3 2,700 

( ( 



TABLE 7-3 

SUMMARY OF RME RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dennal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 4A 

~respasser 

Sediment 2.6x10-6 - 1.0X1 0'5 1.3x10'5 
0.4 - 2 2 

Surface Water 9.1x10'7 9.2x10'7 7.7x10'7 2.6x10-6 0.4 0.9 0.2 2 

!Total Risk Across All Media and Exposure Routes 1.6x1 0-S 4 

AREA 48 

Routine Worker 

Sediment 1.3x10'5 - 8.5x10'5 9.8x10'5 
0.5 - 5 6 

Surface Water 2.3x10-6 - 2.8x10.(1 5.1x10.(1 0.007 -- 0.03 O.D3 

Groundwater. Lower Aquifer (Sitewide) 1.3x1 0'3 1.1x10'5 2.6x10'1 2.6x10'1 
16 1 2 19 

!Total Risk Across All Media and Exposure Routes 2.6x10'1 
25 

Utility Worker 

Sediment 1.5x10'5 - 8.5x10'5 1.0x10-4 0.6 - 5 6 

Groundwater, Upper Aquifer - 1.4x10'3 1.5x10'2 1.6x10'2 -- 77 370 450 

Groundwater, Lower Aquifer (Sitewide) 1.3x1 o·3 1.1 x10'5 2.6x10'1 2.6x10'1 
16 1 2 19 

lfotal Risk Across All Media and Exposure Routes 2.8x10'1 470 

Construction Worker 

Sediment 2.0x10.(1 - 2.7x10.(1 4.7x10-6 2 - 6 8 

Groundwater, Upper Aquifer - 6.4x10"5 4.8x10'3 4.8x10'3 - 120 4,200 4,300 

Total Risk Across All Media and Exposure Routes 4.8x10-3 4,300 

Trespasser 

Sediment 1.6x10-e - 7.8x10-6 9.4x10-6 0.3 - 2 2 

Surface Water 5.1x10-a - 2.0x10-6 7.1x10-6 0.02 - 0.02 3 

· [rotal Risk Across All Media and Exposure Routes 1.7x10-S 5 

AREA 5A 

Child Resident 

Surface Soil (0' to 2') 8.4x10-e 1.1x1o·5 9.4x1o-s 1.1x10_. 2 5 520 530 

Groundwater, Upper Aquifer 3.0x10'5 - 7.5x10'5 1.0x10_. 7 - 23 30 

Groundwater, Lower Aquifer 6.4x10'5 O.Ox10° 2.9x10-a 6.4x10'5 
16 0.0007 0.002 16 

h'otal Risk Across All Media and Exposure Routes 2.7x10_. 580 



TABLE 7-3 

SUMMARY OF RME RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk 

Ingestion Inhalation Dermal Total Exposure Ingestion 

f'.dult Resident 

Surface Soil (0' to 2') 3.6x10-e 9.1x10-6 2.2x10 ... 2.3x10_. 0.2 

Groundwater, Upper Aquifer 9.4x10-e - 2.6x10"5 3.5x1o·5 
0.3 

Groundwater, Lower Aquifer 7.6x1o·5 O.Ox10° 6.0x10·5 1.4x10_. 6 

~otal Risk Across All Media and Exposure Routes 4.1x10_. 

Cumulative Excess Lifetime Cancer Risk for Resident (Adult + Child) 6.8x10_. 

AREA 58 

Construction Worker 

Groundwater, Upper Aquifer - 5.5x10-e 3.8x10_. 3.9x10_. -

~otal Risk Across All Media and Exposure Routes 3.9x10_. 

Commercial Worker 

Groundwater, Lower Aquifer - 4.0x10.3 9.2x1o·• 4.9x10.3 -
~otal Risk Across All Media and Exposure Routes 4.9x10..J 

AREA 6 

~hild Resident 

Sediment 3.6x1o·5 - 1.3x10·5 4.9x10"5 
2 

'Total Risk Across All Media and Exposure Routes 4.9x10.a 

Adult Resident 

Sediment 5.9x10"7 - 2.4x10-e 3.0x10-e 0.3 

Total Risk Across All Media and Exposure Routes 3.0x10_. 

Cumulative Excess Lifetime Cancer Risk for Resident (Adult + Child) 5.2x10-5 

( ( 

Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Total Exposure 

1 310 310 

- 1 1 

0.05 0.9 7 

320 

10 410 420 

420 

31 17 48 
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TABLE 7-4 

SUMMARY OF CENTRAL TENDENCY RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

AREA 1 

Routine Worker 

Soil (0' to 1 0') 3.3x10-5 1.7x10'5 7.9x1 o·4 84x10'4 
4 15 130 150 

Sediment 1. 7x10'7 -- 3.9x10-6 4.1x10·6 
0.05 -- 1 1 

Surface Water 14x10·8 
-- 7.4x10-6 74x10-6 0.004 - 0.003 0.007 

Groundwater, Lower Aquifer (Sitewide) 1.6x10-4 1.1x10'5 1.1x10·5 1.7x10-4 10 0.8 0.8 12 

!Total Risk Across All Media and Exposure Routes 1.0x1 0'3 
160 

Utility Worker 

Soil (0' to 10') 1.7x10-6 2.1x10-6 1.8x1 o·5 2.2x10·5 
16 200 210 430 

Sediment 14x10-6 -- 3.9x1 0'6 5.3x1 0-6 0.4 -- 1 2 

Groundwater, Upper Aquifer -- 6.6x10'7 4.8x1 o·5 4.9x10-5 
- 67 2,300 2,300 

Groundwater, Lower Aquifer (Sitewide) 1.6x10'4 1.1 x10·5 1.1 x1 o·5 1.7x10'4 
10 0.8 0.8 12 

!Total Risk Across All Media and Exposure Routes 2.5x10-4 2,700 

IT respasser 

Soil (0' to 1 0') 5.8x10'7 2.2x10·8 1. 7x10'5 1.8x1 0'5 
0.8 0.2 28 29 

Sediment 4.3x10'8 
-- 8.6x10'8 1.3x1 o·7 

0.1 -- 0.3 0.4 

Surface Water 3.9x10-10 
-- 1.3x1 0'7 1.3x10·7 

0.001 -- 0.0007 0.002 

Total Risk Across All Media and Exposure Routes 1.8x10.s 29 

AREA 2 

Routine Worker 

Soil (0' to 1 0') 2.1x10-4 1.5X1 0'5 4.9x10'3 5.1x10'3 
1 9 420 430 

Sediment 9.1x10'8 -- 9.9x10'7 1.1x10-6 0.007 -- 0.1 0.1 

Surface Water 5.1x10-6 -- 2.9x10-6 8.0x10-6 0.7 -- 1 2 

Groundwater, Lower Aquifer (Sitewide) 1.6x10-4 1.1x10·5 1.1x10'5 1.7x10-4 10 0.8 0.8 12 

!Total Risk Across All Media and Exposure Routes 5.3x10'3 440 

Utility Worker 

Soil (2' to 1 0') 2.5x1 0-4 8.1x10'5 4.9x1 0'3 5.2x10'3 
2 15 420 430 

Sediment 3.3x10'8 - 2.3x10'8 5.6x10-s 0.003 -- 0.003 0.005 

Groundwater, Lower Aquifer (Sitewide) 1.6x10-4 1.1x10'5 1.1x10-5 1.7x10'4 
10 0.8 0.8 12 

!Total Risk Across All Media and Exposure Routes 5.4x10-J 440 



TABLE 7-4 

SUMMARY OF CENTRAL TENDENCY RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

Trespasser 

Soil (2' to 1 0') 7.4x10-6 1.9x10·8 1 1x10-' 1.1x1o·• 0.4 0.1 92 93 

Sediment 1.1 X1 0'8 -- 2.2x10·8 3.3x10·8 
0.008 -- 0.02 0.03 

Surface Water 3.9x10·8 -- 1 6x10'8 5.5x10·8 
0.01 -- 0.01 0.03 

Total Risk Across All Media and Exposure Routes 1.1x10-' 93 

AREA 3 

Routine Worker 

Soil (0' to 1 0') 1.2x1 o·• 2.0x1 o·5 2.3x10·3 2.5x1 o·3 
7 4 1,000 1,000 

Groundwater, Lower Aquifer (Sitewide) 1.6x10_. 1.1x10·5 1.1 x10·5 1.7x1o·• 10 0.8 0.8 12 

Total Risk Across All Media and Exposure Routes 2.7x10'3 
1,000 

Utility Worker 

Soil (0' to 1 0') 1.2x1o·• 1.6x1o·• 2.3x10'3 2.6x10'3 
7 11 1,000 1,000 

Groundwater, Lower Aquifer (Sitewide) 1.6x10_. 1.1 x1 o·5 1.1x1o·5 1.7x10_. 10 0.8 0.8 12 

Total Risk Across All Media and Exposure Routes 2.8x10'3 
1,000 

Trespasser 

Soil (0' to 1 0') 3.6x10-6 5.1x1o-s 5.2x1o·5 5.6x10'5 
2 0.1 230 230 

~otal Risk Across All Media and Exposure Routes 5.6x10-s 230 

AREA 4A 

Trespasser 

Sediment 5.7x10-e - 7.3x10'8 1.3x10'7 
0.09 -- 0.2 0.3 

Surface Water 2.9x10'8 3.3x10'8 4.8x10'8 1.1x10'7 
0.1 0.5 0.1 0.7 

Total Risk Across All Media and Exposure Routes 2.4x10'7 1 

AREA 4B 

Routine Worker 

Sediment 1.2x10-e - 2.6x10-6 3.7x10-e 0.2 -- 0.8 1 

Surface Water 1.1x10'7 - 1.2x10'7 2.4x10-7 
0.002 -- 0.006 0.007 

Groundwater, Lower Aquifer (Sitewide) 1.6x10_. 1.1x10'5 1.1 x10'5 1. 7x1 0_. 10 0.8 0.8 12 

rrotal Risk Across All Media and Exposure Routes 1.7x10_. 13 

Utility Worker 

Sediment 1.2x10-6 - 2.6x10-e 3.8x10-e 0.2 -- 0.8 1 

Groundwater, Upper Aquifer - 3.7x10-6 4.8x10'5 5.2x10'5 - 77 240 320 

GroL·~-<water, Lower Aquifer (Sitewide) 1.6x10_. 1.1xt·
5 1.1x10·5 1.7x10_. 10 0.8 0.8 12 

~ cross All Media and Exposure Routes 2.3x10_. ( 330 



TABLE 7-4 

SUMMARY OF CENTRAL TENDENCY RECEPTOR RISKS FOR FUTURE LAND USE SCENARIOS 

American Chemical Service NPL Site 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Total Exposure Ingestion Inhalation Dermal Total Exposure 

'Trespasser 

Sediment 3.6x10-s -- 5. 7x1o·8 9.2x10-8 
0.07 -- 0.2 0.2 

Surface Water 1.3x1o·7 
-- 4.9x1o·8 1.8x1o·7 

0.005 -- 0.006 0.01 

!Total Risk Across All Media and Exposure Routes 2.7x10-7 
0.2 

AREA SA 

Child Resident 

Surface Soil (0' to 2') 4.2x1 0-s 8.0x10.6 1.6x1o·5 2.8x10-5 
0.9 4 89 94 

Groundwater, Upper Aquifer 2.5x1 0-s -- 8.4x1 0-s 1.1x10·5 
0.6 -- 2 3 

Groundwater, Lower Aquifer 1.6x10-5 O.Ox1 0° 3.9x10·9 1.6x1o·5 
4 0.0003 0.0002 4 

Total Risk Across All Media and Exposure Routes 5.5x10..s 100 

Adult Resident 

Surface Soil (0' to 2') 6.7x1o·7 2.6x10-s 1.4x10-5 1.8x10-5 
0.09 0.8 53 54 

Groundwater, Upper Aquifer 3.5x1 0-s -- 8.3x1 0-s 1.2x10-5 
0.3 -- 0.9 1 

Groundwater, Lower Aquifer 2.0x10·5 O.Ox10° 1.0x1 0"5 3.0x1o·5 
4 0.01 0.4 4 

ifotal Risk Across All Media and Exposure Routes 6.0x10..s 59 

Cumulative Excess Lifetime Cancer Risk for Resident (Adult + Child) 1.1x10-4 

AREA 58 

Commercial Worker 

Groundwater, Lower Aquifer -- 7.0x10.4 1.2x1 0"4 8.3x10-4 -- 27 12 38 

Total Risk Across All Media and Exposure Routes 8.3x1 0-4 38 

AREA 6 

Child Resident 

Sediment 6.0x10-s - 1.5x1 0-s 7.5x10-s 1 - 0.3 1 

~otal Risk Across All Media and Exposure Routes 7.5x10~ 1 

~duH Resident 

Sediment 3.7x10-e - 5.3x10-s 9.0x10"8 
0.2 - 0.4 0.6 

ifotal Risk Across All Media and Exposure Routes 9.0x10~ 0.6 

~umulative Excess Lifetime Cancer Risk for Resident (Adult + Child) 7.6x10~ 
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ENVIRON 

June 24, 1997 

Federal Express 

Ms. Sheri Bianchin 
United States Environmental Protection Agency (USEPA) 
Region 5 
77 West Jackson Boulevard 
Chicago, It .nois 60604-3590 

Re: Reasonably Anticipated Future Land Use at the ACS Site 
American Chemical Services (ACS) NPL Site 

Dear Ms. Bianchin: 

Please find enclosed two copies of the evaluation Reasonably Anticipated Future Land Use at 

the ACS Site, which was sent by facsimile earlier today. We look forward to receiving your 

conunents -on the Scope of Work for the r4sk assessment later this week. If you have any 

questions, please feel free to contact me at (609} 243-9805 or Steve Washburn at 

(609} 243-9817. 

Sincerely, 

Kristen G. Edelmann 

Senior Associate 

Enclosures 

cc: Christopher Brown, IDEM 
Steve Mrkvicka, Black & Veatch 
ACS Technical Committee 
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Reasonably Anticipated Future Land Use at the ACS Site 
Griffith, Indiana 

June 24, 1997 

1.0 Introduction 

ENVIRON has been retained to perform a baseline human health risk assessment for the 

American Chemical Services (ACS) NPL Site ("the Site") in the Town of Griffith, Lake 

County, Indiana. A chemical manufacturing plant has been operating continuously at the Site 

for over 40 years, and intends to continue operating at the Site in the future. There are no 

plans to use the property for any non-industrial purposes. 

An evaluation of reasonably anticipated future land use is one of the first steps in a 

baseline risk assessment. Land use assumptions affect the exposure pathways that are 

evaluated in the baseline risk assessment. In many cases, residential use is the least restricted 

land use, with the greatest potential for human exposure. However, according to USEPA (55 

FR 8666, March 8, 1990, p. 8710), "the assumption of future residential land use is not a 

requirement" and "may not be justifiable if the probability that the site will support residential 

use in the future is small." In such circumstances, assumptions in a baseline assessment should 

conform with expected future conditions, such as industrial or commercial land use, based on 

site-specific conditions. 

In 1995, the USEPA Office of Solid Waste and Emergency Response (OSWER) issued 

OSWER Directive No. 9355.7-04, entitled "Land Use in the CERCLA Remedy Selection 

Process" (USEPA 1995). This guidance presents a framework and specific factors to be used 

in determining the reasonably anticipated land use for the purpose of estimating potential future 

risks. Based on USEPA (1995), a comprehensive review of information pertinent to future 

land use patterns on and around the Site has been conducted to confirm the assumption of 

t:\song\acs\Janduse\land~. wpd 1 ENVIRON 
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continued industrial land use at the Site. 

2.0 Evaluation of Reasonably Anticipated Future Land Use 

Historical and current land use at the Site are described in Section 2.1 of this report. This 

information is combined with consideration of local land use development patterns, visual 

inspection of the Site, and a review of the sources and types of information identified in 

USEPA guidance (USEPA 1995) to establish reasonably anticipated future land use at the Site. 

Sources of site-specific information consulted include the following: 

• Master Plan for Future Land Use, Griffith, Indiana 
• Official Zoning Map for Town of Griffith (see Attachment 1) 
• Personal communications with the Building Commissioner of Griffith 
• Information from the Northwestern Indiana Regional Planning Commission 

(NIRPC)1 

• U.S. Census data 
• 
• 
• 

U.S. topographic, wetland inventory, and flood plain maps 
Declarations of Land Use Restriction of Real Property (See Attachment 2) 
Information from the Historic Landmarks Foundation of Indiana 

The Master Plan for Griffith (Vilizan-Leman 1975) is used by the Town government to 

determine zoning and development in Griffith. 

The specific factors identified in USEPA (1995) for evaluating reasonably anticipated 

future land use are discussed in the following sections: 

2 .1. Historical and Current Land Use 
• Current land use 
• Zoning maps 
• Historical and recent development patterns 
• Site location in relation to urban, residential, commercial, industrial, 

agricultural, and recreational areas 
2. 2 Zoning and Future Land Use Plans 

• Zoning laws 

1NIRPC is a multi-purpose areawide planning agency representing local governments within Lake, 
Porter, and LaPorte Counties; at least two-thirds of the Commission must be local officials. 
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• Comprehensive community master plans 
2.3 Likelihood of Future Residential Use 

• Population growth patterns and projections 
• Accessibility of site to existing infrastructure 
• Institutional controls currently in place 

2.4 Other Information Potentially Related to Land Use 
• Federal/State land use designation 
• Cultural factors 
• Natural resources information 
• Location of Wellhead Protection areas/Potential vulnerability of 

groundwater 
• Environmental justice issues 
• Location of on-site or nearby wetlands 
• Proximity of site to a floodplain 
• Proximity of site to critical habitats of endangered or threatened species 
• Geologic and hydrogeologic information 

2.1 Historical and Current Land Use 

The Site, which covers approximately 21 acres, is located at 420 South Colfax Avenue, in an 

area of the Town of Griffith that historically has been developed primarily for industrial and 

commercial uses. The part of Griffith in which the Site is located is referred to as the "eastern 

portion of the Town" in the Master Plan for the Town of Griffith, Indiana (i.e., including all 

lands east of Broad Street between the Penn Central and C & E Railroads). The entire 

"eastern portion of the Town", including the Site, is zoned for industrial use. Maps showing 

the location, features, and zoning of the Site are provided in Attachment 1 (Figures 1, 2, and 

3, respectively). 

ACS owns or leases approximately 19 acres of the Site and began operations at the Site 

as a solvent recovery facility in May 1955.2 Through the nearly 42 years of continuous 

operation, ACS has modernized, modified, and expanded operations at the Site. For example, 

in the 1960's ACS added facilities to manufacture small batches of specialty chemicals and in 

the 1970's built an epoxidation plant to produce a plasticizer. It currently employs over 40 

full-time workers. As a result, ACS has established a strong and consistent presence in the 

2Four of the acres are leased from CSX. 
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Town of Griffith. ACS intends to continue specialty chemical manufacturing and epoxidation 

operations at the Site "in full force" (see Attachment 2). 

In addition to the ACS property, the Site includes 2 acres that also have a history of 

industrial use. These 2 acres are located south of the ACS facility and adjacent to the Griffith 

Municipal Landfill (labeled "Kapica-Pazmey" on Figure 2). Kapica Drum, Inc. began drum 

reconditioning operations on this portion of the Site in 1951. Pazmey Corporation bought the 

property in February 1980 and sold it in March 1987 to Darija Djurovic who used the property 

for automobile storage and repair. 

Land surrounding the Site is currently zoned for industrial use, but historically has been 

used for a combination of industrial, residential, and recreational purposes. In the following 

paragraphs, current land uses in the vicinity of the Site are described in a clockwise fashion, 

beginning at the northeast come~. 

Located northeast of the Site, beyond the intersection of Colfax Avenue and the Grand · 

Trunk Railroad right-of-way, are the Oak Ridge Prairie County Park and the Griffith Airport. 

Immediately east of the Site and north of the Chesapeake and Ohio Railroad right-of-way, the 

land is undeveloped and zoned general industrial. To the east of Colfax A venue and south of 

the Chesapeake and Ohio Railroad right-of-way are several small businesses. To the east of 

Colfax A venue and along Reder Road, several small businesses and several single family 

residences are pres~nt. South of the intersection of Reder Road and Colfax Avenue, on 

Arbogast Avenue, are a private residence and a small industrial building. The area was zoned 

for industrial use after the residences were built, with the intention that any future development 

in the area be industrial. 4 

To the west and southwest of the Site, south of the Chesapeake and Ohio Railroad 

right-of-way, are the Griffith Municipal Landfill and Town of Griffith Municipal Garage. 

3Note that the land surrounding the Site is shown in Figure 1, and the roads and railroads immediately 
surrounding the Site are labeled in Figure 2. Zoning areas are provided in Figure 3 (where 1-1 and 1-2 indicate 
areas targeted for industrial use, while R-1 and R-2 indicate areas zoned for residential use). 

"The residences in the industrial zone are "non-conforming uses" and a zoning ordinance cannot force 
changes in these existing uses. However, the ordinance can prevent expansion of a non-conforming use, and if 
the non-confonning use is discontinued, the ordinance can also prevent it from being resumed (Sargent 1997) . 
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Beyond the municipal landfill and west of the C & E Railroad right-of-way, are vacant land 

and a residential development. 

North of the Chesapeake and Ohio Railroad right-of-way to the west of the Site, and 

north of the Grand Trunk Railroad right-of-way along the northern boundary of the Site, the 

land is primarily vacant, and classified as wetlands. Further to the north, along Main Street, 

are small businesses and an industrial park. 

2.2 Zoning and Future Land Use Plans 

The Town of Griffith adopted the Master Plan as a guide for long~range, future land use 

planning. According to the Building Commissioner of Griffith (personal communication, June 

18, 1997), the land use goals established in the Master Plan are followed to establish zoning 

and applied when new developments are proposed. At the time the Master Plan was prepared, 

8%, or about 390 acres, of the total land area in Griffith was under industrial use, and 

approximately 46%, or 2,160 acres, was zoned for industrial use. Overall, the Master Plan 

reduced the total area zoned for industry from 2, 160 acres to approximately 1 ,500 acres. 

Specifically. the classification of areas in the northern and western portions of Griffith· were 

changed to "research office" or residential. However, it is significant that the Master Plan 

called for .oo reductions in industrial zoned land in the eastern portion of the Town where the 

Site is located, and classified the area as light and heavy industrial "to reflect current 

development patterns and reflective of potential industrial need for certain industry types. For 

instance, light industrial represents a more logical development pattern for areas near 

airports ... " (Master Plan, p. 54). 

Thus, current zoning in the immediate vicinity of the Site is industrial (see Figure 3, 

Zoning District Map: Town of Griffith, Indiana, 1992). The Site itself is zoned general 

industrial; the areas adjacent to the Site are zoned either general industrial or light industrial. 

The closest area zoned for residential development is located west and southwest of the Site, 

beyond the Griffith Municipal Landfill and the C & E Railroad right-of-way. According to 

Town of Griffith officials, no zoning changes are planned for the Site area. 

For the eastern portion of town, where the Site is located, the Master Plan aims to 
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maintain existing industries and businesses while expanding commercial/industrial development 

to promote new business growth, especially around the Griffith Airport. Consistent with the 

goals for the eastern portion of town, the Master Plan for Griffith envisions no expansion of 

residential land use in the area of the Site. Potential residential growth in Griffith is planned 

for "the western portion of town", to the west of the C & E Railroad right-of-way and the 

Griffith Municipal Landfill. The Master Plan estimated that this area, in combination with 

other areas zoned for residential use, would meet the needs of a capacity population of 

approximately 29,000 individuals in Griffith (see section below regarding historical and 

predicted population trends for Griffith). 

2.3 Likelihood of Future Residential Use 

• Importance of the Facility to the Local Economy 

The facility on the Site is not only an important part of ACS 's operations but 

also represents a part of the Town of Griffith's job base. ACS is listed as one of 

eight major industries in Griffith (NIPSC 1992). ACS plans to continue 

operations at the facility and remain an important part of the business 

community in the Town of Griffith and the surrounding area. However, in the 

unlikely event that ACS should cease operations at this location, continued 

industrial use is consistent with the Town of Griffith Plan's goal for industrial 

growth in the eastern portion of town and with maintaining a similar job base 

for skilled workers at this location. 

• Suitability for Residential Development 

There are several structures or features on or near the Site that are incompatible 

with potential residential development, in the unlikely event that the ACS 

facility were to cease operations. First, the Site is located adjacent to the 

Griffith Municipal Landfill which would render the location unattractive for 

potential new residential development. Second, the Site borders two major 
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active east/west railroad lines, which would also tend to hinder potential 

residential development because of potential concerns with noise and safety. 

(Conversely, the Site's proximity to the railroad lines makes its location ideal 

for commerce and continued industrial use.) Third, the Site is in the flight path 

of the Griffith Airport, located approximately 2,000 feet from the northeast 

corner of the Site, which would likewise be expected to inhibit potential new 

residential development. 

• Historical and Predicted Population Trends 

Trends in Town of Griffith's population indicate that the probability of future 

residential land use at the Site is very small. As mentioned previously, the 

Master Plan for Griffith zoned areas for residential or industrial development 

based on an estimated capacity population of 29,092 for the Town. Thus, 

current zoning patterns should be adequate for populations below 29,000 

individuals. Between 1970 and 1990, the population decreased slightly from 

18,168 to 17,916 persons in Griffith, and from 546,253 to 475,594 in Lake 

County (US Census Bureau 1996, NIPSC 1992). Migration patterns for Lake 

County also indicate that the probability of future residential development at the 

Site is small. For people five years of age and older who moved between 1985 

and 1990, 50,696 people moved into Lake County but 72,389 moved out of 

Lake County (IUSB 1997). 

Projected population growth rates in the area are similarly low. In fact, 

the population is predicted to remain virtually unchanged, with a projected 

increase of only 0.6% in Lake County between 1990 and 2010 (i.e., from 

475,594 persons in 1990 to 478,500 persons in 2010) (IUSB 1996). Residential 

growth in Griffith, should it occur, is planned for areas zoned for residential use 

to the west of the Site, rather than for the area where the Site is located . 
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• Institutional controls currently in place 

Declarations of Land Use Restriction of Real Property are currently in place for 

the Site, including the ACS property (signed January 14, 1994), the Djurovic 

property (signed December 4, 1996}, and the CSX property that is leased to 

ACS (signed March 4, 1994). Copies of these deed restrictions are provided in 

Attachment 2. These restrictions prohibit the use of the property for residential 

purposes, prohibit use of ground water as drinking water, and prohibit 

disturbance of components of the remedial action. These deed restrictions "run 

with the land and remain in full force and effect in perpetuity ... irrespective of 

any sale, conveyance, alienation or other transfer of any interest or estate in that 

property ... ". 

2.4 Other Information Potentially Related to Land Use 

According to USEPA (1995), the following sources and types of information may also be 

pertinent to the determination of anticipated future land use at the Site: 

• Federal/State land use desiination 

The Site is not located on or near land controlled by the Federal or State 

government. The closest land with designated Federal/State control is Hoosier 

Prairie, a National Natural Landmark that is owned and managed by the Indiana 

Department of Natural Resources as part of the Indiana Dunes National 

Lakeshore. Hoosier Prairie is located approximately 1.5 miles west of the Site. 

• Cultural factors 

Based on a review of historic sites in Griffith, no historical sites or structures 

have been identified on or near the Site (Historic Landmarks Foundation of 

Indiana, 1996). 

t:\song\acs\landuse\landuse. wpd 8 ENVIRON 
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• Natural resources information 

No specific natural resources, as defined in CERCLA Section 101, are located 

at the Site. Oak Ridge Prairie County Park, which may be considered a natural 

resource, is located to the northeast of the Site across Colfax A venue and 

occupies over 340 acres of the area zoned for industrial use in Griffith. 

According to NIRPC (personal communication with NIRPC Data Services 

Coordinator, June 17, 1997); the park is unlikely to be developed for industrial 

use, and it is more likely that other properties already developed for industrial 

use (e.g., the airport, the ACS property} will be retained for industrial use. 

• L.ocation of Wellhead Protection areas/Potential vulnerability of iround water 

According to the Wellhead Protection Hydrogeologist with the Indiana 

Department of Environmental Management (IDEM) (personal communication, 

June 23, 1997), the Site is not currently located within a Wellhead Protection 

Zone. IDEM is currently defining Wellhead Protection Zones in the area for 

public water supply systems (i.e., systems that serve over 25 people or have at 

least 15 connections). Since the municipal water supply in Griffith draws on 

water from Lake Michigan rather than ground water, it is unlikely that Wellhead 

Protection Zones will be established near the Site. 

Ground water contamination has been detected in the area of the Site, 

and a barrier wall and pump and treat system have been installed to address 

ground water contamination. The facility at the Site relies on municipal water 

which is drawn from Lake Michigan, as mentioned above. 

• Environmental justice issues 

The fraction of the 1990 population in Griffith categorized as "white" by the US 

Bureau of Census represents approximately 95% of the total population. For 

comparison, the US Bureau of Census categorized 75% of the total population 

in Lake County as "white". The percentage of individuals below the poverty 
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level was approximately 4% for the Town of Griffith. For comparison, 

approximately 14% of individuals in Lake County were below the poverty level. 

The Census data do not provide infonnation on the geographic distribution of 

minority or low-income communities within the Town of Griffith. 

• Location of on-site or nearby wetlands 

• 

Wetland areas are located to the west of the Site, between the Grand Trunk and 

C&E Railroad right-of-ways. According to U.S. Department of Interior Fish 

and Wildlife Service Wetlands Inventory Maps (dated November, 1981), the 

wetlands are classified as Palustrine Emergent Seasonally Flooded and 

Permanently Flooded. Though zoned for industrial development, the wetlands 

are unlikely to be developed for either residential or industrial purposes. 

Proximity of site to a floodplain 

Based on a review of Federal Emergency Management Agency (FEMA) Flood 

Insurance Rate Maps for the Town of Griffith, the Site is not located in or near 

a floodplain. 

• Proximity of site to critical habitats of endaniered or tbreatened species 

No critical habitats of endangered or threatened species have been identified on 

the Site. To the northeast of the Site, the Oak Ridge Prairie County Park has 

been identified as a "high quality natural community and natural area" by the 

Indiana Department of Natural Resources. As indicated above, a wetland area 

is located to the west of the Site. It is highly unlikely that these areas will be 

developed for either residential or industrial purposes. 

• Geoloiic and hydroieoloiic infonnation 

A detailed description of the geology and hydrogeology at and surrounding the 

Site is provided in Section 4 of the RI report. There are no known geologic 

features (e.g., seismic features) at or near the Site that would be pertinent to the 
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determination of anticipated future land use at the Site. 

3.0 Conclusion 

A comprehensive review of infonnation pertinent to reasonably anticipated future land use 

patterns conflrms that continued industrial land use at the ACS Site represents a reasonable and 

appropriate assumption for use in the Baseline Risk Assessment. Factors supporting this 

conclusion include the following: 

• A chemical manufacturing plant has been operating continuously at the Site for 

over 40 years, and intends to continue operating at the Site in the future. 

• The Site is zoned industrial, and is slated for continued industrial use in the 

Master Plan for the Town of Griffith. 

• 

• 

An existing deed restriction for the Site does not allow for future residential 

development at the Site. 

All property adjacent to the Site is zoned industrial. The Griffith Municipal 

Landfill, the Town of Griffith Municipal Garage, and two active railroad lines 

are located immediately adjacent to the Site. In addition, an active airport is 

located nearby, with a flight path directly over the Site. 

• Vacant land zoned for residential use is located in the western portion of the 

Town of Griffith. The area of this land is more than sufficient to meet 

projections of residential growth in the town. 

• There are no other factors listed in EPA's land use guidance that could suggest 

anything other than industrial development at the Site. 

Thus, the ACS NPL Site fits the description provided in USEPA (1995): "future industrial 

land use is likely to be a reasonable assumption where a site is currently used for industrial 

purposes, is located in an area where the surroundings are zoned for industrial purposes, and 

the comprehensive plan predicts the site will continue to be used for industrial purposes. "(p. 6) 
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DECLARATION OF LAND USE 
RESTRICDON OF REAL PROPERTY 

American 0\emical Services, Inc., m Indiana corporation. owner in fee 

simple of the real estate described below, hereby imposes restrictions on the 

described real estate located at or about 420 South Colfax Road, Griffith, Incijana 
,. . 

more particularly described in attached Exhibit A. -C..· 

WHEREAS, American Clem1cal Servias, Inc. ("ACS") is the owner~--~ 

certain real property described in Exhibit A which comprise the larg_est porrton 
. ---of the American Chemical Service Superfund Site ("ACS Sltej. .. -. (--

WHEREAS, the United States Environmental Protection Agency ("US. 

EPA") has determined that there has been an actual or threatened release of 

hazardous substances as defined in Section 101(14) of the Comprehensive 

Environmental Response, Compensation and Uability Act (42 U.S.C. §9601(14) 

(1991) ("CERctA ")) from the ACS Slte. 

MfEREAS, a Remedial Investigation ("Rij has b~ conducted at the 

ACS Site to determine the nature and the extent of any release or threatened 

release of hazardous substances, pollutants or contaminants and a Feasibility 

Study J'FS'') performed. to identify and to evaluate alternatives for the 

appropriate remedial action necessary to prevent or to mitigate the migration or 

the rele~ or threatened release of hazardous substances, pollutants or 

contaminants at or from the ACS Site. 

WHEREAS, the US. EPA has issued 01 Record of Decl$ion ("ROD") to 

addre.!S actual and three.tened releases o~l\aiaidous 'substanC:'es to and from the 

AC!!J Site. 

JAN 271994 
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'WHEREAS, ACS desireS to restrict the use of the ACS Site so as to reduce 

the potential of any harm whatSOever arising from the actual and threat~d 

releases of luurdous substances from the ACS Site, t~ protect public health and 

the environment and to prevent interference with remedial action and 

m.alnteiW\Ce wotk at its property. 

NOW, TiiEREFOR~ by this instrument there is created, declared and 

established for the ACS Site the following land use restriction which shall run 

with the land and remain in full force and effect in perpetuity from the date 

hereof, irrespective of a:ny sale, conveyance, alienation or other transfer of any 

interest or estate in the ACS Site. 

L LAND USE RESTRICriON 

A. ACS covenants and encumbers the property describEd in Exhibit A 

shall be oa:upied exclusively for industrial and/or commerci.al purposes and 

that no residential use whatsoever of the ACS Site shall be permitted. 

t5. ACS intends that the Declaration of the Land Use Restriction be 

established for its own benefit and ACS intends to continue the operations of 

ACS in full force . .. 
n. NOTICE AND RECORDATION OF THE LAND USE RESTRIC110N 

This Declaration shall be recorded in the Office of the Recorder, Lake 

County, lruUana in the chain of title of the ACS property, and by so doing shall 

constitute notice to the public ~d b? -~ ~'. s"l:~~~~ and assigns of the ACS 

property . 

·2· 
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UL TERMINATION 

Tne Declaration of Land Use Restriction shall be construed as a covenant 

running with the lar4d and t-inding upon all parties having any right, title or 

interest :.n the ACS Site or any part thereof; and on their heirs, suc:c~rs and 

assigns or pe.rso."lS acting under their direction or control The Declaration of 

Lar.d Use Restriction shall be terminated only upon the occ.urence of one of the 

following: 

...... n·u: Unib!d States Environmental Protection Agency or 1ts 

:su(.~or agency or assigns with Jurisdiction over such 

mattt!~, notifies the owner(s) of the ACS Si~ in writing that 

dlt ~wirorunental cleanup has been completed to its 

~tisfaction rendering the ACS Stte suitable for all uses 

whatsoever or Wltil sud\ time as the U.S. EPA determines 

that the ACS SitP. poses no unacceptable risk for residential 

~. 

B~ The Indiana Department of Ezwironmentat Manag~tT.ent, or 

its successor agency or assigns with jurisdlction over such 

matte:s, notifies the owner(s) of the AC5 Site in writing that 

an environmental cleanup has been completed to its 

satisfaction rende~ the ACS Site suitable for all uses 

whatsoever or Wltil such time as the IDEM detennines that 

the ACS Site poses no una~ptable risk for resid~tial use. 

C The procedure for clem'lg the ti.tie of this encumbrance, 

upon the occurrence of the above event shall be that the 
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O"'-'"'nQr(5) of the ~red property may rKnrd an 

ai:fidavit t.in:n.i.nati.ng this restrictive covef\~nt f'r.ti sh~]J 

attach thereto tha written dat~rmination or notificntion 

IV. SCVERABilin 

If any provision of this Declaration of !And UM~ R.lstriction is held to~ 

invalid by any c:ourt ol com~tent jurisdiction, the invalidity o£ such provision 

shall not aHect tl\Q validity of U\Y othw provisions. All st.t.d\ othar provi.sions 

shall continue uni.mpaiNd in full force and effect 

V. CERTIFICATION 

The undersigned persons executing the ~tion of Land Uce 

Restriction on beh.Uf oi ACS represent md certify tlut they a.te duly authori.ud 

and have been fully empowered to execute and to deliver this !And US4 

Restriction. 

IN WlTNESS THEREOF, the said owner(s) of record of the real property 

subject to this Decl.a.ration of Land Use Restriction, ACS, acting through its duly 

authorUed representatives, have ca~d the Declaration of Land Use Restriction 

to be ... cuted this ~y of .llt!lllr 't99j." 

AMERICAN CHCMICAL SERVICES, INC. 

- --
By:)~~ Ia~~ 
nue: ~. =ifdQ.= 
Br- ~-.~,:; l~t;~· 
Title: ..J ~o-< ... 



' 

u t. -...; .:1 ... v '• 

Sf ATE OF INDIANA} 
) 

co~TI of ~-c > 

This L"'l.Strument was pNpared by: 

Andrew H. PetQllis 

E. lynn Grayson 

;:;. 

County of RL!siden~ 
~ GCJUM.SS.c,l.2· ~~pi(Pj ~tc:; !Q! 

Seyfarth, Shaw, FairWeather & Geraldscn 

55 East Monroe Street 
42nd Floor 
ChiC41go, Illinci5 60603 

312/34~00 
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EXHIBIT A 

Property owned bY American Cl1emical Service, Inc. for which the 
proceeding deed restrictiorl.S apply: 

1. Knott Brothers Addition,. Part oftots 19 thru 24. 

3. 

5. 

6. 

7. 

8. 

UJ.llt 15, Key n~ 2.6 0093 0068 

KnOtt Brothers Additio~ Southwesterly part of Lots 78 thru 
82 and an of Lot 83 
Unit 15, Key n~ 26 0093 0066 

.UO S. Colfa~ Griffith, IN 46319 
Colfax Olern1cal Sub. 
(8.74 acres) tot 1, except North 160ft of West 272ft 
Unit 15, Key number 26 0341 0001 

Pt. 100ft. R/WN.W.J.A, S.W.l.4 
S. 1 T. 35 R.9 
0.093 ac:re 
Unlt39, Key number 5100010070 

Krott Brothers Additio~ Southwesterly part of lots 84 & 85 
Unit 15, J:ey Number 26 0093 0065 

420 S. Colfax, Gdffith. IN -'6319 
Pt. N.lhr S.E. Westerly of Colfax Ave. 
Northeasterly of C &: ERRS. 2, T. 35, R.9 
Conr g 6 Ac::re MIL 
Unit 15,. Key Number 26 0003 0026 

Approx. ill Avenue D, Griffi~ IN 46319 
Pt. S*, SW*, NEI4 
S., T .35, R.9 
1.6 Acre 
Unit 1,, Key Nu.o\ber Z6 0001 0069 

420 S. Colfax, Griffi~ LN 46319 
Colfax Chemic:al Sub 
N 160 Ft of W. 272ft. 
5.2, T.3S R.9 
Unit 15, Key Number 26-.0341 0001. 
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DECLARATIONOFLANDUSE ~) v'fP 3~clff 9"\0 
RESTRicnON OF REAL PROPERTY ·-·' '1'\ Q~~ ~. 

t'1~"7<gy ~Hd~ 
Za.rija and N:ldzda Djnrovh·, owne:rs in fee simple of the real es~ 

described below, hereby impOMS restriction~ on the described real estate located 

along Col[ ax Avenue in Criffith, In~ d.esnibed in attached Exhibit A. 

WHER.EAS, Zarlja and Nadzda Djurovic ("Djurovics*) are the owners of 

certain real property described in Exluoit A which comprises a portion of the 

U .S.EP A defined American Chemical Service, Inc. Superfund Site. 

WHEREAS, the U.S. EPA has determined that thP:re have been actual or 

threatened releases of haz.a.rdows substAlnces as defined in ~on 101(14) of the 

Comprehensive Environ.alental Response, Com~tiott and Uability Act (42 

U.S.C. Section 9601 (14) (1991) (c:mtCLA) £rom tha .Anwican Chemical Service, 

Inc Site. 

WHEREAS, a Remedial Investigation (RI) has been l.'Onducted at the 

American cheouciil service SifetO determine the nature and the extent of any 

release or threatened release of hazardous substances, pollutants, ori 

contuninants and a Feaslbillty Study (PS) has been performed to identify and ! 
evaluate ~tematives for the appropriate remedial action necessary to prevent Rf~ 
to mitigate the migration or the release or thr~tened release of hazardo~ 

:::rJ 

substances, pollutants or contaminants at or from the American Chemical Service 

Siw. 

WHEREAS, The U.S. EPA has issued a ~~dol Decision ("ROD'') to 

address the actual and threatened releases of ~do~ ~~ces to aud from 
. . ·' . •. 

the American OtemicaJService site. FaEJ) · ·r 
F ....... ,.,o, .... ., 

,. ',J '" ~'. - .,. f 

SAMORUCH ... 
AUDITOR LAKE COUN1Y 

-

ID 
~ _, r.r. 

-rz ~ 

m~~ M c . 
c:J ~, ,rr; 
~ 6~c Q :::18.., 
::. ---·--:::: 

-...: , ___ 
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WHEREAS, the Djuro'tiCS desiie to restrict the use of the:r property 

within the American Chemical Service Site so as to reduce the potential of any 

harm whatsoever arising fmm any actua1. or threatened releases of hazardous 

suhst:ance.c; from thP. AmP.ri(";wn Chemical Service Site, to protect public health and 

the environment and to preven~ inte.rfer~nC"P. with remedial action and 

maint:enance work at their property. 

NOW, THEREFORE, by this instrument there is aeated, declared and 

established for the Djurovic property within the American Chemical Service Site 

described on Exhibit A the following land use restriction, which shall run with 

the land and remain in full force and effect in perpetuity from the date hereof, 

irrespective of any sale, conveyance, alienation or other transfer of any interest 

or estate in that property as desc:ribed in Exhibit A. 

I . LAND USE RESTRICI10N 

A. The Djurovics hereby covenant and encumber their property 

described hrb..'tibitA thar~of1h-e· ground water in the shallow aquifer 

beneath the property as a drinking w~ter source or for other domestic uses shall 

be made or allowed. 

, 
B. The DJllrov1cs hereby further covenant and encumber their prvpt:Uty 

described in Exhibit A that such property shall be occupied exdusively for non

residential purposes. 

C The Djurovics hereby further covenant and encumber their property 

descn"bed in Exhibit A uses of such property shall not interfere with or be 

detr.mental to any remedial components on that property . 

-2-



II. NOTICE AA~ RECORDATION OF THE LAND USE RESTAICI10~ 

This Declaration shall be recorded in the Office of the Recorder, Lake 

County, Indiana in the chain of title of the Djurovic property d~ in 

Exhibit A, and by so doing shaD coru;titute notice to the public and to all heirs, 

successors and assigns of that property. 

DL TERMINATION 

The Declaration of Land Use Restriction shall be construed as a covenant 

running with the land and binding upon all parties having any right, title or 

interest in the Djurovic property described in Exhibit A or any part thereof, and 

on their heirs, successors and assigns or persons acting Wlder their direction or 

control. The Deda.ration of Land Use Restriction shall be terminated only upon 

the occurrence of the following; 

A. The U.S. EPA or its successor agency or o.ssigns with 

jurisdiction over such matters, n.~.~ .the.. <?WI'er(s) of the 
-·-· . 

Djurovic property described in nx.hibit A in writing that an 

environmenlal cleanup has been completed to its satisfaction 

rendering the American Chemical Service Site suJtable for 

all ·uses whatsoever or until such tim.e as the U .S.RP A 

detennlnes that the Alnerican Q\emical Service Slte poses 

no unacceptable risk for residential use. 

B. The India..'la Department of Environmental Management or 

its successor agency or assigns with jurisdiction over such 

matters, notifies the owner(s) of the property described in 

Exhibit A that an environmental cleanup has been 

-3-



completed to it; satisfaction re:1dering the property suitable 

for all uses whatsoeve: or until such time as the Department 

of Environmental Management deternines that the 

American Chemical Service Site poses no unacceptable risk 

for residential use. 

The procedure for dearing the title of this encumbrance, 

upon the OCCWTence of the above event shall be that the 

owner(s) of the encumbered property may record an 

affidavit terminating this restrictive covenant and shall 

attach thereoo the written determhtation or notification 

described herein as the pre-requisite for termination. 

rv. SEVERABn..ITY 

t If any provision of this Declaration of Land Use Restriction is held to be 

• 

invalid by any court of competent jurisdiction, the invalidity of such provision 

~all not affect th~ validity-of aity o~-provisions. All suCh other provisions 

shall continue urtimpaired in full force and effect. 

V. CERTIFICATION .. 
The undersigned persons execueng the Declaration of Land Use 

Restriction on behalf of the Djurovics represent and certify that they are duly 

authorized and have boeen fully empowered to execute and to deliver this Land 

Use Restrldion. 

+ 



IN WITNESS rnER.nOF, the said owner(s) of record of the real property 

subject to this Declaration of Land Use Restriction~ the Djurovics, acting through 

its duly authorized representatives, have caused the Declaration of Land Use 

Restriction to be executed this 4 day of -~c.. 1996. 

STATEOFTNDTANA ) 
) 

COUNTY OF LAKE ) 

n.e~·· / , 

The foregoing instrument was acknowledged before me this 1._ day of 

t lke.rah•B. , 1996 by and-------

, 

as duly authorized representatives of the Djurovics. 

SMACSO'-' 

~ft.'Lfu 
..l~S<c- A-. ~ P.Th 

Printed Name 
1.4k(; 

County of Residence 
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DECLARATION Ot LAND USE 
UQTBICTION or am PRoPJRTY 

Thi• Declaration is aade by CSX Transportation, Inc. 

("CSXT"), a Virqinia corporation, as ·owner in tee simple of real 

estate containing 4. 03 acres ot land, more or less, described in 

Exhi~it A ("CSXT Property•), forminq a part of the real estate 

colDlll<;:>nly known by street address as 420 South colfax Road, 

Griffith, Indiana, which comprises a portion ot the American 

ehe11ical Service SUperfund Site ("ACS Site"); and · 

WHEREAS, the United States Environmental Protection Aqency 

("U.s. EPA•) has determined that there baa been an actual or 
\ 

threatened release of hazardous substances as defined in 

Section 101(14) of the Comprehensive Environmental Response, 

Compensation and Liability Act (42 o.s.c. S 9601(14) (1991) 

c•cERCLA•)) froa the ACS Site; and 

.. 

WHEREAS, a Remedial Investigation ("RI•) bas been conducted 

at the ACS Site for tha purpose of determininq the nature and the 

extent of any release or threatened release ot hazardous 

substances, pclluta.nts or contaminant., and a Feasibility Study 

("FS") "'bas been perfoned tor the purpose ot identityin~ al'\4 

avaluatinq alternatives tor remedial action reqardinq the 

pravantion or mitiQation ot the mi~ation, if any, or the release 

or threatened release ot hazardous substances, pollutants or 

contallin.ants, U any, at or tr011 the ACS Sit.e; and 

WHEREAS, the 0. S • · 2PA- naa-· iasued·-a-Record of Decision 

("RoO•) to addresa actual and threatened releases of hazardous 

eubotancec to and from the ~CS Site; and 
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WHEREAS , CSXT intends to restrict the use ot the CSXT 

Property so as to reduce the potantial tor han arising fro11 

alleqed actual or threaten1d releases o! hazardous substances 

from the ACS Site, and to protect public health and the 

environment; 

NOW, 1'KER.EFORE, by this instr\ment there is ere a ted, 

declared and established tor the CSX'I' Property tbe following land 

use restriction which shall run with the land and reaain in full 

foree and effect in perpetuity trom the date hereof, unless the 

raatrlc:tion is terminated in accordance with the termination 

provisions hereof, irrespective ot any sale, conveyance, 

alienation or other transfer of any interest or estate in the 

CSX'l' Property. 

I. LAN!) USE RESTRICTION 

A. CSXT covenants a.nd decle.res that the use and occ:upancy 

ot th• CSXT Property hereafter shall be restricted to industrial 

and co.marcial purposes and th~t hereafter the CSXT Property, 

including ~oundwater thereunder, shall not be used for 

reaidential purpoa .. , until and unless this declaration 1• 

terminat•d i~ aceordanea with the provisions for termination set 

forth below. 

8. 'l'bia doclaration is not intended and shall not be 

ccns~ued to be an aCkno~l~gement or admission ~y CSXT (i) of 

any release or threatened ralaa~e of any substance to or from 

said csrr Frope.rty, or ( il) o·f ·an 1mm1n•nt·· and· '&ul:mtantial 

endanger=ent to the public henlth or volfara or tho environment, 

- 2 -
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or (iii) of liability or responsibility for ~1y purpose or in any 

r~s~ect whatsoever. 

c. This declaration is made for the benefit of CSXT and 

nothing her~ln contained ia intended to modi~y or aft~ct CSXT'• 

rights as l.aasor und~r tha current lease of the CSXT Property 

undar whieh ~erican Ch•mical Services, me. is lessee, provided 

that CSXT beraby turth~~ declares that said lease is not tor 

residential ua@ purpose~, but only tor industrial and/or 

commG.rc::ial. use purposea. 

' I!. NOTICE AND RECOROATI:ON OF THE LAND USE RESTRICTION 

Thie Declaration ot Land Usa Rastrietion shall be recorded 

in the OffiaG of the ~ecorder, t~ka County, Xndiana in the chain 

ot title of th• CSXT Proparty, and hy so doino shall constitute 

notico to the publie, anyone hereaftar havin~ the riqbt to occupy 

the CSXT Property U\d. to all 8'\lCcEu;s:o-r-a and assiqns of the CSXT 

Property. 

:Ill. TE:RMINATIOR 

Tnio Oeol~ration shall be eonstruad aa a covenant runnin; 

with the land and bin4inq on all parties having any right 1 title 
... 

or lntere~t in the CSXT Property or any part tberQof, and on 

tnelr employees, agents, eucoe$ccrs •n4 assigns or parsons ae~ing 

ur1~er thel.J: direction or control. Thia O•claJ:ation of Land Us• 

Restriction shall be tcrmincte4 only upon the oocurronce of on~ 

ot the tollowinq; 

A. The u.s. EPA or- It"s "succ;ss"Qr-agenc)- or aeai91'l• vith 

jur1sdi~ion over such matters, (i) confi~ in writing 

- 3 -
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that an environmental cleanup on the ACS site has been 

completed, in contpliance with current re9Ulatory 

standards, renderinq the CSXT Property auitable tor 
I 

~ residential use, or (ii) determines that the CSXT 

Property posea no unacceptable risk !or residential 

use; or 
•. 

B. 'the Indiana Deparblent at Environmental Management 

(•IDEM•), or its successor aqency or assiqns with 

jurisdiction over such matters, (1) contiraa in vritin9 

that an environmental cleanup on the ACS Site has been 

completed, in compliance vith current regulatory 

atandards, rendering the CSXT Property suitable tor 

residential use, or Cii) deterainea that the CSXT 

Property posas no unacceptable ris~ !or rasidential 

us.o. 

·. 

The procedure for clearinq the title of this restriction, 

upon the oc~Qnce of any one of the above eventa, shall be that 

t.he ownor (s) of the restricted use property uy record an 

af:tidavit t•r.inati~ this ra.strictive covenant an4 shall attach 

thereto the writ~an confirmation or determination described 

herein a~ the pre-requisite tor terainatlon. 

%V. SBVERABILI'l'Y 

lt anr provision of tbi• O.Claratlon ia held to ba invalid 

by ~Y ~ourt ot co.petant jurio4iction, the invalidity of such 

pro 'I is ion aho.ll not attect- the -vQilCli ty" ··ot othor provisions 

hereot; And a11 such other provi5ione sb~ll oontinue in fore~ and 

et!ect. 

- 4 -
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V. CER'riFICATION 

The undersigned persons executing this Declaration on behalf 

of CSXT represent and certify that they are duly authorized and 

are tully empowered to execute and to deliver this Declaration ot 

Land Use Restriction. 

:Ill WTTllESS WHEREOF., csrr, as the owner of record ot the. r@a 1 

estAte subjsct.to this Declaration of Land Ose Restriction, 

~u:~tin9 throuqt, ita duly authorized representatives, hava eamu~d 

this lnstrul'ltent to be exacutad this 1/f(..-: day of ~ 

1904. 

.. 

CSX TR.ANSP:tR'tATION, INC. 

Namet ~~ t.. AI• ~J..-c.1 

Title: .51'!. V t~,: r,.,L ~! 1'},,_-f" 

ATTEST: 

- 5 -
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STA'I'E OF FLORIDA 

COU'dTY OF DUVAL 

) 
) 
) 

ss. 

I, R,!c~-l J. Me.4t.-M- , a Notary Pu))lic of tbe state 
of Florida and the County ot-Ouval, do certify that, on the date 
below, before me in said county caae Gc~,..l.tl ~.AJ,c;~,c.r , 
( ..( to me know personally or ( ) .satisfactorily proven to me by 
current evidence ( ) to be the person 
Vboae name is subscribed to the ibOve Declarat'Ion ot Land u .. 
llaatriction ot Real Property, Who, belnq by •• tirat duly svorn, 
c!icl make oath,· acknowledge and say that a •/he reside• 1ft 
Jackaonville, Duval County, J'loric!at .. ~/he 1a ..Sft V1c~ ~IDe.N( 

· · · · · o'f CSX Transpo atlon, nc. 1 the 
corporation descrli)id iii iD4 which execute4 sai4 instrument; sjhe 
is fully intorme<t of" the contents ·of the 1Datruaent1 · C/be knows the 
seal of said corporation; the seal affixed to said instrument is 
such sea11 it was so affixed by authority of the Board of Directors 
of saic! corporation; sfhe sic;ned hia/ber nue thereto tor said 
corporation pursuant to such authority; said instrument is the free 
act and deed of said corporation; an4 the conveyance beraln ia not 
part of a transaction, sale, lease, exChange or other transfer or 
conveyance of all or substantially all of the property and/or 
asseta of the Grantor. 

IN WITNESS WHEREOF, I hereunto set my hand. an4 orfioial seal, 
this 1/'tt day of One wl. , · 19 ?'f' · ·• . · ·. _ 

'l'hi• inc~t vaa px-eparad byt 

Marvin r. KetCJ• 
Gorba.JI, Metge, Bowaan I Hourigan 
300 We•t Washinr.on., suite -·ys-olf·- -- -. 
Cbicaqo, Illino • 60606 
(312) 2JG-271l 

- ' -

(SEAL) 
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EXHIBii A 

Dncripdon of property at: Griffith, Indiana 

AJI th.t ~rtain land tituct in Sedlon 2. Township 35 North, Aange 9 West, Lake County, 

lndlana, more ~lly detalbed as btlowa:. 

iEOINNIHQ al the point cf lntmtdion of th1 wett 11nt of Colfax Avenue with the SOtlth line of 

PatOII 'C a descibed In ecc:bange deed da1ed Februaty 11a, 182G, between the Chesapeake and 

Ohb RUway Company and the Grand 'frunk Wtt$letn Aanwrt em,paftY, r~ed ln Deed Book 

354, Page 381; thence 1n a wttterly direction along the eou1h Une of p~· 'C" a cf'estanu or 

382 ft., mere ot 1 ... , ~ a comer of Parcel 'C': \het~oe continuing alcnQ th• IIQu\h fine of Parocl 

•a in a ncrt.hw1S1erly dlredlon • dltllance of 404 t., mof't or ,..., to the polnt of intersection 

of the eou1h Un• of Pareel •a wlltl a Ane perpodlcul&r to th• ~torllne of the IQrm~r 

Q,ts~~pu.ke and OhJo Aaitway CO'npany'• main nne trac* a1 V.ruatlon Station 7V!2+17.3e; 

. Ulenee ~ 21• Ot" Olr West IJonG l&ld ptrf*tdlc:ulal' lint a dls\anee Of 333. -~~· more Cr . 

Jess, to the northwest comer of Iandt conYeyld by the Chesapwe and Ohio Railway Company to 

kntrican Chtm~ semc., Inc., dated Octcbtr 10, 1887: thenc. vrhtt the- north .In• ~ tfll . -

American ChemloaJ Iandt, South M• w 30• Eut a dlm.noe of 7e1.3e tt. to th• wect line ot 

Colfu Avenue; thence wilh the west Une of Cotflx Avenue, North 2$• 08' 311" Eut • distane. ol 

300 ft., more 01 lea, to the POINT OF BeGINNING, 

.. 
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IMAGERY INSERT FORM 

The item(s) listed below are not available in SDMS. In order to view original 
document or document pages, contact the Superfund Records Center. 
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TOWN OF GRIFFITH, INDIANA 
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TOWN COUNCIL 

WAYNE GOVERT 
1st Word 

RICHARD C. KONOPASEK 
2nd Word 

DAVID BLOUNT 
3rd Word 

PATRICIA G. SCHMDT 
4th Word 

STANL£Y E. DOBOSZ 
5th Word 

CLERK - TREASURER 

RICHARD J. SZAFARClYK 
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RON COOPER 

TOVIN A TIORNEY 

JOHN F. HILBRJCH 
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Chemical-Specific Toxicity Assessments 
for 

Chemicals of Concern 

Health Effects of Chemicals of Concern 

This subsection contains chemical-specific information on the adverse health effects that are caused 

by each chemical of concern at the American Chemical Services site. 

Acetone 

Acetone is a commonly used solvent, which probably is not very persistent in the environment. It is 

considered to have rather low toxicity, and no chronic health hazards have been associated with 

exposure to it. Acetone is not very toxic to aquatic organisms. (Clement Associates) 

Limited human studies have shown that workers exposed to acetone vapors (600 to 2,150 ppm) 

experienced transient eye and nose irritation. Animals exposed to acetone vapors at 45,134 mglcu.m 

experienced slight, but not significant, decreases in organ and body weights. A study by the EPA 

( 1986) showed increased liver and kidney weights and nephrotoxicity. Acetone was administered by 

gavage for 90 days to groups of albino rats (30/sex/group) at 0, 100, 500, or 2,500 mg/kg/day. 

Statistical analysis of the absolute and relative organ weight data revealed significantly increased 

kidney weights for females in the 500 and 2,500 mg/kg/day groups and increased kidney-to-body and 

brain weight ratios for males and females in the 2,500 mglkglday groups. Liver weight and liver/body 

weight ratios were also increased in the 2,500 mg/kglday males and females. Histopathologic studies 

revealed a marked increase in severity in tubular degeneration of the kidneys and hyaline droplet 

accumulation with increasing doses. 

Acetone has aD classification--not classifiable as to human carcinogenicity, based on lack of data 

concerning carcinogenicity in humans or animals. (IRIS) 

Aldrin 

Aldrin is an organochlorine insecticide also known as HHDN, Octalene, and Aldrec. Pure Aldrin is 

a colorless crystalline solid and a 95% mixture is tan to dark brown. 27 micrograms of Aldrin will 

dissolve in one liter ofwater, making it very insoluble (ATSDR 1988). 

The health effects as related to the noncarcinogenic effects of aldrin are demonstrated by Fitzhugh, 

et al., (1964). Rats were fed aldrin at levels of 0 to 150 ppm for two years. Liver lesions 

characteristic of chlorinated insecticide poisoning were observed at dose levels of 0.5 ppm and 

greater. A statistically significant increase in liver-to-body weight ratio was observed at all dose 

levels (IRIS 1987). 

1 



Regarding the carcinogenic effects of aldrin, human carcinogenicity data are inadequate for evidence 

of aldrin being a human carcinogen. Animal studies, however, are sufficient to classify aldrin as a 

probable human carcinogen or group B2. 

Orally administered aldrin produced significant increases in tumor responses in three different strains 

of mice in both males and females. Tumor induction has been observed for structurally related 

chemicals, including dieldrin, a metabolite. 

Ammonia 

Ammonia is a colorless gas with a very sharp odor. Ammonia easily dissolves in water, where it 

changes to ammonium, which is not a gas and does not smell. Eighty percent of all man-made ammonia 

is used as fertilizer. Ammonia is also used to manufacture synthetic fibers, plastics and explosives. 

Many cleaning products also contain ammonia. Ammonia does not last very long in the environment. 

In soil or water, plants and microorganisms rapidly take up ammonia. In the air, ammonia will last 

about a week. (ATSDR) 

Holness et al (1989) investigated production workers exposed to ammonia in a soda ash facility. 

Since the study was cross-sectional in design with a small population, it is possible that selection bias 

may have occurred. Therefore the critical effects include decreased pulmonary function or changes 

in subjective symptomatology could not be established. Broderson et al (1976) exposed groups of 

F344 rats continuously to 25 ,50, 150, or 250 ppm ammonia for 7 days prior to inoculation and from 

28-42 days after. All levels of ammonia, whether produced naturally or derived from a purified 

source, significantly increased the severity of rhinitis, otitis media and a pneumonia. Furthermore, 

there was a significant concentration response between observed respiratory lesions and increasing 

environmental ammonia concentration for gross and microscopic lesions. 

This substance has not undergone a complete carcinogenic evaluation and determination under US 

EPA's IRIS program for evidence of human carcinogenic potential. 

Antimony 

Antimony is a naturally occurring metal that is used in various manufacturing processes. It exists in 
valence states of 3 and 5 (Budavari, 1989; ATSDR, 1990). Antimony is transported in the blood, its 

distribution varying among species and dependent on its valence state (Felicetti et al., 1974b ). It is 

not metabolized but may bind to macromolecules and react covalently with sulfhydryl and phosphate 

groups (ATSDR, 1990). 

Acute oral exposure of humans and animals to high doses of antimony or antimony-containing 

compounds (antimonials) may cause gastrointestinal disorders (vomiting, diarrhea), respiratory 
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difficulties, and death at extremely high doses (Bradley and Frederick, 1941; Beliles, 1979; ATSDR, 

1990). Subchronic and chronic oral exposure may affect hematologic parameters (ATSDR, 1990). 

Long-term exposure to high doses of antimony or antimonials has been shown to adversely affect 

longevity in animals (Schroeder et al., 1970). Limited data suggest that prenatal and postnatal 

exposure ofrats to antimony interferes with vasomotor responses (Marmo et al., 1987; Rossi et al., 

1987). 

Acute inhalation exposure ofhumans may cause gastrointestinal disorders (probably due to ingestion 

of airborne antimony) (ATSDR, 1990). Long-term occupational exposure ofhumans has resulted in 

electrocardiac disorders, respiratory disorders, and possibly increased mortality (Renes, 1953; 

Breiger et al., 1954). Antimony levels for these occupational exposure evaluations ranged from 2.2 

to 11.98 mg Sb/m3
• Based on limited data, occupational exposure of women to metallic antimony and 

several antimonials has reportedly caused alterations in the menstrual cycle and an increased 

incidence of spontaneous abortions (Belyaeva, 1967). 

No data were available indicating that dermal exposure of humans to antimony or its compounds 

results in adverse effects. However dermal application ofhigh doses of antimony oxide (1,584 mg 

Sb/kg) resulted in the death of rabbits within one day (IBTL, 1972). Eye irritation due to exposure 

to stibine gas and several antimony oxides has been reported for humans (Stevenson, 1965; Potkonjak 

and Pavlovich, 1983). 

Aroclor - 1242 

Arochlor 1242 is a synonym for polychlorinated biphenyls (PCBs-see below). 

Aroclor 1248 

In general, Rhesus monkeys have shown adverse effects to PCB mixtures at doses 1 0-fold lower than 

in other species. Schantz et al. ( 1989) evaluated neurobehavioral performance in offspring of rhesus 

monkeys that had been exposed to 0.03, 0.1 and 0.2 mglkg-day of dietary Aroclor 1248 for different 

durations. Mild dermatological lesions and hyperpigmentation about the hairline developed in 

offspring in all the treated groups during nursing, but no signs of toxicity were evident at the time of 

neurological testing (age 14 months). Necropsy of the infants who died showed signs of PCB 

intoxication that included thymic atrophy and skin hyperpigmentation. Offspring weights at birth and 

weaning were significantly reduced in Group III (0.2 mglkg-day). Decreased performance on a shape 

discrimination problem was observed in Group Ill when irrelevant cues were inserted. 

This substance has not undergone a complete evaluation and determination under US EPA's IRIS 

program for evidence of human carcinogenic potential. 
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Aroclor 1254 

Human data available for risk assessment of Arochlor 1254 are useful only in a qualitative manner. 

Studies of the general population who were exposed to PCBs by consumption of contaminated food, 

particularly neurobehavioral evaluations of infants exposed inutero and/or through lactation, have been 

reported, but the original PCB mixtures, exposure levels and other details of exposure are not known. 

Most of the information on health effects of PCB mixtures in humans is available from studies of 

occupation exposure. Some of these studies examined workers who had some occupational exposure 

to Arochlor 1254, but sequential or concurrent exposure to other Arochlor mixtures nearly always 

occurred, exposure involved dermal as well as inhalation routes (relative contribution by each route 

not known), and monitoring data are lacking or inadequate. Insufficient data are available in these 

studies to determine possible contributions of Aroclor 1254 alone, extent of direct skin exposure and 

possible contaminants. However, it is relevant to note that dermal and ocular effects, including skin 

irritation, chloracne, hyperpigmentation and eyelid and conjunctival irritation, have been observed 

in humans occupationally exposed to Aroclor 1254 and other Aroclor formulas. This substance has 

not undergone a complete evaluation and determination under US EPA's IRIS program for evidence 

of human carcinogenic potential. 

There is a range of noncarcinogenic health effects. Monkeys that ingested 0.005-0,08 mglkg-day doses 

of Aroclor 1254 showed ocular exudate, prominence and inflammation of the Meibomian glands and 

distortion in nail bed formation. These changes were seen at the lowest dose tested, 0.005 mglkg-day, 

and a dose-dependent response was demonstrated. Similar changes have been documented in humans 

for accidental oral ingestion of PCBs. 

Aroclor 1260 

Aroclor 1260 is a synonym for polychlorinated hydrocarbons (PCBs-see below). 

Arsenic 

Arsenic is a naturally-occurring metalloid element. Pure arsenic is not commonly found in the 

environment. It is usually found combined with one or more other elements, such as oxygen, chlorine, 

or sulphur. Arsenic combined with these elements is referred to as inorganic arsenic, while arsenic 

combined with carbon and hydrogen is referred to as organic arsenic. The organic arsenic forms are 

usually less toxic than the inorganic forms. 

The results of human studies indicate that doses as low as 20 to 60 uglkg/day may produce the 

characteristic signs of arsenic toxicity, including gastrointestinal irritation, anemia, neuropathy, skin 

lesions, vascular lesions, and lipidic or renal injury. There does not appear to be a strong trend 

toward cumulative toxicity because doses of about 50 uglkg/day produce similar effects after both 

short and long-term exposure. In most cases of subchronic or chronic exposure, many or all of the -
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signs of arsenic toxicity are detected together, indicating systemic end points are similar. Doses of 

about 10 uglkglday do not generally cause measurable signs of arsenic intoxication. 

Many reports indicate that dermal exposure to inorganic arsenic compounds leads to dermatitis. 

However, none of these reports provides quantitative information on dose-duration relationships. 

Arsenic is classified as a known carcinogen (Category A) under the Risk Assessment Guidelines of 

1986. Studies have indicated that skin cancer prevalence is proportional to arsenic exposure level. 

Other studies show the same results, with increased frequency of skin cancer or internal cancer in 

individuals exposed to water containing 0.3 mg/1 or more. Failure to detect significant increases at 

lower doses may be due to lack of statistical power in the studies, or it could suggest that arsenic

induced cancers have a threshold dose. 

Many studies report above-average lung cancer rates in groups of people with above-average 

exposure to airborne arsenic. It has been concluded that arsenic is a more potent lung carcinogen than 

previously believed, with a dose-response relationship concave downward at exposure levels below 

10,000 uglm3/year. The relationship between lung cancer an urinary arsenic levels was linear, 

suggesting that bioavailability and lung absorption of arsenic tend to be proportionately greater at low 

exposure levels than at high exposure levels. 

EPA has established a maximum contaminant level (MCL) of 0.05 mg/L for arsenic. 

Barium 

Barium is a silvery white metallic element which oxidizes very easily. It is one of the less expensive 

metals that have the distinctive properties of absorbing gases. It belongs to the alkaline earth group, 

resembling calcium chemically. The most important compounds are peroxide, chloride, sulfate, 

carbonate, nitrate, and chlorate. Traces of barium are very widely distributed. 

Compounds ofbarium can be highly toxic. The fatal dose ofBaC 12 for man is reported to be between 

0.8 and 0.9 g (0.55 to 0.6 g as Ba). 

Soluble barium compounds are very toxic to humans after exposure by inhalation or ingestion. The 

greatest effect of barium poisoning is a strong, prolonged stimulant action on muscle. Effects on the 

hematopoietic system and cerebral cortex ofhumans have also been reported. Inhalation ofbarium 

sulfate dust, barium oxide dust, and barium carbonate gives rise to baritosis, a benign pneumoconiosis 

and occupational disease. 
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Baritosis was first described in Italy. Baritosis was later reported in the United Stated in bariet 

miners by Pendergrass Leopold, in Germany, and in Czechoslovakia. Baritosis also occurred among 

workers handling lithopone. Baritosis causes no specific symptoms and no changes in pulmonary 

function. 

Brenniman, et al., concluded that there was no statistically significant difference in blood pressure 

between humans ingesting drinking water containing barium at 7.3 mg!L compared with 0.1 mg!L. A 

concentration of7.3 mg!L corresponds to a dose of0.20 mglk:g/day (assuming that a 70-kg adult drinks 

2 L/day). 

Perry, et al., exposed weaning rats to barium at 1, 10, or 100 ppm in drinking water for up to 16 

months (average daily barium doses of0.051, 0.51, and 5.1 mglkg, respectively). There were no signs 

of toxicity at any barium dose level. Systolic blood pressure measurements revealed no increase in 

pressure in animals exposed to 1 ppm barium for 16 months, an increase of 4 mm Hg (p<O.Ol) in 

animals exposed to 10 ppm barium for 16 months, and an increase of16 mm HG (p<O.OO 1) in animals 

exposed to 1 00 ppm barium for 16 months. The animals in this study were maintained in a special 

contaminant-free environment and fed a diet designed to reduce exposure to trace metals. It is 

possible that the restricted intake of certain beneficial metals (e.g., calcium and potassium) may have 

predisposed the test animals to the hypertensive effects ofbarium. 

No evidence of the carcinogenicity ofbarium could be located in the literature. 

EPA has established an MCL of 2 mg!L for barium. 

Benzene 

Benzene is an important industrial solvent and chemical intennediate. It is rather volatile, and 

atmospheric photoxidation is probably the most important fate process. Benzene is a known human 

carcinogen, causing leukemia in exposed individuals. It also adversely affects the hematopoietic 

system. Benzene has been shown to be fetotoxic and to cause embryo lethality in experimental animals. 

Exposure to high concentrations of benzene in the air causes central nervous system depression and 

cardiovascular effects, and dennal exposure may cause dennatitis. 

Acute inhalation exposure to benzene at concentrations from 50 to 3, 000 ppm results in a range of 

effects on the nervous system, depending on level and duration. Common signs include dizziness, 

nausea, headache, sleepiness, and loss of coordination. These effects are generally fully reversible, 

although exposure to a very high level (20,000ppm) can induce coma and even cause death. Long-tenn 

exposure to lower levels of benzene can injure the hematopoietic (blood forming) system. 

Panytopenia, aplastic anemia, and other abnormalities ofblood cells have been reported to occur more 
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frequently in groups of workers exposed to benzene in the workplace at levels perhaps as low as 20 

to 30ppm. (Goldwater, Aksoy, and Goldstein). Similar blood dyscrasia have been reported in many 

animal studies ofinhalation exposure to levels of around 100 ppm or higher or oral doses of 50 to 500 

mg/kg/day (Wolfe, 1956; NTP, 1986a). Abnormalities in the immune system have also been detected 

in humans and animals exposed to benzene (ATSDR 1987). (App A) 

Benzene is classified as a known human carcinogen (Category A) under the Risk Assessment 

Guidelines of 1986. Under the proposed revised Carcinogen Risk Assessment Guidelines (USEP A, 

1996), Benzene is characterized as a known human carcinogen for all routes of exposure based upon 

convincing evidence as well as supporting evidence from animal studies. Epidemiologic studies and 

case studies provide clear evidence of a causal association between exposure to benzene and acute 

nonlymphocytic leukemia (ANLL) and also suggest evidence for chronic nonlymphocytic leukemia 

(CNLL). Other neoplastic conditions that are associated with an increased risk in humans are 

hematologic neoplasms, blood disorders such as preleukemia and aplastic anemia, Hodgkin's 

lymphoma, and myelodysplastic syndrome (MDS). These human data are supported by animal studies. 

The experimental animal data add to the argument that exposure to benzene increases the risk of cancer 

in multiple species at multiple organ sites (hematopoietic, oral and nasal, liver, forestomach, preputial 

gland, lung, ovary, and mammary gland).lt is likely that these responses are due to interactions of the 

metabolites of benzene with DNA. Recent evidence supports the viewpoint that there are likely 

multiple mechanistic pathways leading to cancer and, in particular, to leukemogenesis from exposure 

to benzene. (IRIS) 

Beryllium 

Beryllium, one of the lightest of metals, is widely distributed geographically, and has found wide 

application in industry. Some features that have contributed to its wide use in industry are that it is 

a stable lightweight metal with a high melting point, it has a high strength to weight ratio, and it imparts 

resistance to corrosion, vibration, and shock when alloyed with other metals. 

Beryllium usually exists in nature as a compound. Bextrandixe and beryl ores are used commercially 

for obtaining beryllium. Beryllium is also found in coal and gasoline. Common forms ofberylliurn 

are beryllium oxide, fluoride, and hydroxide. 

Although beryllium is a naturally-occurring substance, the major source of its emission to air is the 

combustion of coal and fuel oil, which releases particulates and fly ash containing beryllium into the 

atmosphere. The average concentra~on ofberyllium in coal is 1.8 - 2.2 micrograms per gram. Fuel 

oil can contain 0.08 ppm beryllium. The beryllium released from coal combustion is likely to be in 

the form of beryllium oxide. Beryllium oxide is relatively insoluble and would not be mobilized in 

soil or surface water at normal pH ranges. It is believed that most environmental beryllium is present 
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in an insoluble form. This is substantiated by empirical data which indicate that even in polluted 

rivers, dissolved beryllium levels are very low. In most types of soils, beryllium is expected to be 

tightly adsorbed because it displaces divalent cations which share common adsorption sites. Removal 

of beryllium from the atmosphere results from wet and dry deposition. No evidence was found that 

any environmental process results in the volatilization of beryllium into the atmosphere from water 

or soil. 

Exposure to beryllium may lead to certain toxic effects, such as cellular necrosis. Schroeder and 

Mitchner (1975) orally administered beryllium (as beryllium sulfate) to rats at dose levels ofO and 

0.54 mglkg/day. The exposure was for a lifetime, after which the rats were observed for changes in 

the heart, kidney, liver, and spleen. There were no effects of treatment on these organs nor on the 

number of tumors, the life span, urinalysis, serum glucose, cholesterol, and uric acid. 

Occupational exposure to beryllium may lead to beryllium sensitization and progression to chronic 

beryllium diseases. Chronic beryllium disease is a chronic inflammatory lung lesion that can result 

from inhalation exposure to beryllium. Short-term human and animal exposures to high levels of 

beryllium leads to development of inflammation or reddening and swelling of the lungs (similar to 

pneumonia). A skin allergy has been shown to develop when beryllium comes in contact with the skin. 

Beryllium is classified as a probable human carcinogen (Category B2), based on limited evidence of 

carcinogenicity in humans exposed to airborne beryllium (lung cancer) and sufficient evidence of 

carcinogenicity in animals. 

EPA has established an MCL of 0.004 mg/L for beryllium. 

Bis (2-chloroethyl) ether 

Bis (2-chloroethyl) ether was used in the past as a soil fumigant and is now used as a solvent and 

chemical reagent. It is fairly soluble in water and is probably moderately persistent in the 

environment. It caused an increased incidence of liver tumors in male mice following oral 

administration, and it was found to mutagenic using the Ames assay. In the air, it is irritating to the 

eyes and nasal passages and when inhaled can damage the lungs, liver, kidneys and brain. (Clement 

Associates) 

There is little information available concerning the environmental transport and fate of bis (2-

chloroethyl) ether and the relative importance of the various transport and fate processes. Some 

volatilization of this compound form aquatic and terrestrial systems, and subsequent atmospheric 

transport probably can occur. Because it is somewhat soluble in water, bis (2-chloroethyl) ether can 

migrate through the soil. Direct photolysis is not expected to take place in the atmosphere or in surface 
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waters. However photooxidation of the bis(2-chloroethyl) ether that reaches the trophosphere is likely 

to occur. Slow hydrolytic cleavage of the carbon-chlorine bonds can occur and is probably the most 

important aquatic fate. Adsorption on particulate matter does not appear to be a significant 

environmental transport process. A limited amount of indirect evidence suggests that bis(2-

chloroethyl) ether has little potential for bioaccumulation. A vail able information is not adequate to 

characterize the importance of biodegradation as a fate process. It is reported that significant 

degradation can occur in aquatic systems after a period of acclimation. 

Bis (2-chloroethyl) ether has a B2 classification--probable human carcinogen based on positive 

carcinogenicity results in two strains of mice and evidence of mutagenicity.(IRIS) 

Bis (2-ethylhexyl) phthalate 

Bis (2-ethylhexyl) phthalate, is a phthalate ester also known as DEHP, dioctyl phthalate, di-n

butylphthalate, and octoil. Bis (2-ethylhexyl) phthalate is a non-volatile, colorless liquid, only slightly 

soluble in water. It is widely used as a plasticizer for polyvinyl chloride and other polymers and is 

likely to be released to air and water during production and waste disposal of these plastic products. 

Bis (2-ethylhexyl) phthalate will be carried long distances and be removed by rain. Carpenter et al 

(1953) conducted chronic oral toxicity studies on rats, guinea pigs, and dogs. The guinea pigs were 

fed diets containing bis(2-ethylhexyl) phthalate for a period of one year at levels corresponding to 19 

and 64 mglkg/day. Significant increases were observed in relative liver weights in both treated 

groups. Groups of rats were maintained for 2 years on diets containing bis(2-ethylhexyl) phthalate. 

The results of this study demonstrated that guinea pigs offer the most sensitive animal model. (App A) 

There is inadequate human carcinogenicity data for bis(2-ethylhexyl) phthalate. A mortality study 

conducted by Thiess et al (1978) was limited by a short follow-up period and unquantified bis (2-

ethylhexyl) phthalate worker exposure.ln a NTP (1982) study, rats and mice were fed diets containing 

bis(2-ethylhexyl) phthalate for 102 weeks. A statistically significant increase in the incidence of 

hepatocellular carcinomas and combined incidence of carcinomas and adenomas were observed in 

female rats and both sexes of the mice. Based on a significant oral dose related increase in liver 

tumor responses in rats and mice, USEP A classified bis(2-ethylhexyl) phthalate as B2-probably human 

carcinogen. (IRIS) 

Cadmium 

Cadmium is a silver-blue-white metal. Pure metallic cadmium is not common in the environment. It 

is most often encountered in combination with other elements such as oxygen, chlorine, and sulfur. 

Metallic cadmium has a low melting point for metal and is insoluble in water. 
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U.S. EPA conducted a toxicokinetic model to determine the highest level of exposure associated with 

a lack of proteinuria ofthe human renal cortex (i.e., the critical effect). 

Human epidemiological studies of cadmium smelter workers supply limited evidence ofhuman studies 

human lung carcinogenicity. The study by Thun et al. (1985) was reported by the U.S. EPA 

Carcinogen Assessment Group as not adequately accounting for the possibilities of confounding 

factors due to the presence of arsenic or to smoking. Other studies have linked cadmium with prostate 

cancer, and again lung cancer; however, these studies also did not take the presence of other 

carcinogens into effect. 

Chloroform 

Chloroform is a colorless, volatile liquid that is widely used as a general solvent and as an 

intermediate in the production of refrigerants, plastics, and pharmaceuticals (Torkelson and Rowe, 

1976; IARC, 1976). Chloroform is rapidly absorbed from the lungs and the. gastrointestinal tract, and 

to some extent through the skin. It is extensively metabolized in the body, with carbon dioxide as the 

major end product. The primary sites of metabolism are the liver and kidneys. Excretion of chloroform 

occurs primarily via the lungs, either as unchanged chloroform or as carbon dioxide (ATSDR, 1989). 

Target organs for chloroform toxicity are the liver, kidneys, and central nervous system. Liver effects 

(hepatomegaly, fatty liver, and hepatitis) were observed in individuals occupationally exposed to 

chloroform (Bomski et al., 1967). Several subchronic and chronic studies by the oral or inhalation 

routes of exposure documented hepatotoxic effects in rats, mice, and dogs (Palmer et al., 1979; 

Munson et al., 1979; Heywood et al., 1979). Renal effects were reported in rats and mice following 

oral and inhalation exposures (Roe et al., 1979; Reuber, 1976; Torkelson et al., 1976), but evidence 

for chloroform-induced renal toxicity in humans is sparse. Chloroform is a central nervous system 

depressant, inducing narcosis and anesthesia at high concentrations. Lower concentrations may cause 

irritability, lassitude, depression, gastrointestinal symptoms, and frequent and burning urination 

(ATSDR, 1989). 

Developmental toxicity studies with rodents indicate that inhaled and orally administered chloroform 

is toxic to dams and fetuses. Possible teratogenic effects were reported in rats and mice exposed to 

chloroform by inhalation (Schwetz et al.; 1974; Murray et al., 1979). Chloroform may cause sperm 

abnormalities in mice and gonadal atrophy in rats (Palmer et al, 1979; Reuber, 1979; Land et al., 

1981 ). 

A Reference Dose (RID) ofO.O 1 mglkg/day for subchronic and chronic oral exposure was calculated 

from a lowest-observed-adverse-effect level (LOAEL) of 15 mglkg/day based on fatty cyst formation 
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in the liver of dogs exposed to chloroform for 7.5 years (Heywood et al., 1979). Development of an 

inhalation Reference Concentration (RfC) is presently under review (U.S. EPA, 1992b ). 

Epidemiological studies indicate a possible relationship between exposure to chloroform present in 

chlorinated drinking water and cancer of the bladder, large intestine, and rectum. Chloroform is one 

of several contaminants present in drinking water, but it has not been identified as the sole or primary 

cause of the excess cancer rate (ATSDR, 1989; U.S. EPA, 1985). In animal carcinogenicity studies, 

positive results included increased incidences of renal epithelial tumors in male rats, hepatocellular 

carcinomas in male and female mice, and kidney tumors in male mice (Jorgensen et al., 1985; Roe et 

al., 1979; NCI, 1976). 

Based on U.S. EPA guidelines, chloroform was assigned to weight-of-evidence Group B2, probable 

human carcinogen, on the basis of an increased incidence of several tumor types in rats and in three 

strains of mice. The carcinogen slope factor (q1*) for chloroform is 6.1E-3 (mglkg/day)"1 for oral 

exposure (U.S. EPA, 1992b) and 8.1E-2 (Jlg/m3
)"

1 for inhalation exposure (U.S. EPA, 1992a). An 

inhalation unit risk of2.3E-5 (g/m3
)"

1 is based on hepatocellular carcinomas in mice in an oral gavage 

study (U.S. EPA, 1992b). 

Copper 

Copper is a reddish metal that occurs naturally in rock, soil, water, sediment, and air. Its average 

concentration in the earth's crust is about 50 parts per million. Copper has the ability to alloy with 

many metals, such as zinc, tin, and beryllium. Next to copper metal, copper sulfate is the most 

commercially important use of copper. Copper sulfate is also produced as a by-product of copper 

production by ore-leaching with sulfuric acid. 

There are a number ofhuman cases where they were exposed to levels of copper. For example, cases 

where the single dose was estimated to be between 0.1 mglkg and 0.14 mglkg, symptoms of diarrhea, 

vomiting, and nausea were common. 

High levels of copper can be toxic to humans. Metallic copper dust exposure can cause illness similar 

to metal fume fever which includes chills, fever, aching muscles, dryness of mouth, and headache. 

Exposure to copper fumes produces respiratory tract irritation, nausea, metal fume fever, and 

discoloration of skin and nails. More serious systematic toxic effects include hemolysis, hepatic 

narcosis, gastrointestinal bleeding, hermaturia, proteinuria, convolutions, and death. 

Little information exists concerning subchronic toxicity of copper in the usual laboratory species. The 

one study in the literature that used rats noted an accumulation of copper in the liver and kidney but 

no accumulation was found in the cornea or brain. No criteria of toxicity was mentioned. Several 

11 



studies on pigs revealed accelerated weight gain at dosed between 1.8- 3.2 mg/kg/day. At 5.5 

mg/kg/day, reduced growth and hemoglobin levels were noted, as well as increased liver copper 

concentrations. 

Chromium 

The ammonium and alkali metal salts of hexavalent chromium are generally water-soluble, but the 

alkaline metal salts (calcium, strontium) are sparingly soluble or insoluble in water. Hexavalent 

chromium rarely occurs in nature apart from man-made sources because it is readily reduced in the 

presence of oxidizable organic matter; however, hexavalent chromium compounds that occur most 

commonly in the form of chromate and dichromate are stable in many natural waters because of the 

low concentration of reducing matter. Except acetate and nitrate salts, the trivalent chromium 

compounds are generally insoluble in water. In most biological systems, chromium is present in the 

trivalent form. The physical or chemical forms and the mode by which chromium (III) compounds are 

incorporated into biological systems are poorly characterized. 

Chromium occurs naturally in the earth's crust. Continental dust is the primary source of natural 

chromium present in the environment; however, chromium is released to the environment because of 

human activities in much larger amounts. Chromium is primarily removed from the atmosphere by 

fallout and precipitation. Atmospheric chromium removed by physical processes predominantly 

enters surface water or soil; however, before their removal, chromium particles of aerodynamic 

diameter less than 20 urn may remain airborne for long periods and may be transported long distances. 

Because there are no known chromium compounds that can volatilize from water, transport of 

chromium from water to the atmosphere is not likely other than by transport in windblown sea sprays. 

Most of the chromium (III) is eventually expected to precipitate in sediments. Small amounts of 

chromium (III) may remain in solution as soluble complexes. Chromium (VI) will be present 

predominantly in soluble form. These soluble forms of chromium may be stable enough to undergo 

intramedia transport; however, organic matters present in water will eventually reduce chromium (VI) 

to chromium (III). It has been estimated that the residence time of chromium in lake water is from 4.6 

to 18 years. 

Chromium probably occurs as insoluble Cr20 3H 20 in soil because the organic matter in soil is 

expected to convert soluble chromate to insoluble Cr20 3• Chromium in soil may be transported to the 

atmosphere in the aerosol form, and runoff and leaching may transport chromi urn from soil to surface 

waters and groundwater. Runoff could remove both soluble and bulk precipitate with final deposition 

on either a different land area or a water body. Flooding of soils and the subsequent anaerobic 

decomposition of plant matter may increase mobilization of chromium in soils because of the 

formation of soluble complexes. The half-life of chromium in soils may be several years. 
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Chronic oral studies of chromium compounds have not identified any adverse effects on toxicological 

end points including body and organ weights, clinical chemistry values, and histologic appearance of 

tissue. Chromium (hexavalent) compounds can cause DNA and chromosome damage in animals and 

humans. Inhalation of hexavalent chromium salts cause inflammation and irritation of the nasal 

mucosa, and ulceration and perforation of the nasal septum. Hexavalent chromium also produces 

kidney damage in humans and animals. Chromium (III), which is less toxic than hexavalent chromium, 

causes dermatitis in humans upon contact. 

Studies indicate that oral chromium (VI) may result in reproductive toxicity. Inhalation exposure has 

several key effects including respiratory tract effects, irritation of the nasal mucosa; transient 

decreases in lung function; and induction of cancer. Many cases of nasal mucosal ulceration and 

perforation have been reported in workers exposed to chromium (VI). Slight effects on lung function 

have also been observed in exposed workers. 

Studies of chromosome effects in lymphocytes of workers exposed to chromium (VI) have given mixed 

results. In vitro assays for gene mutations, chromosome effects, and cell transformation have 

consistently given positive results for chromium (VI) and negative results for chromium (ITI). The 

positive dominant lethal study considered with positive results in human somatic cells raises concern 

that chromium (VI) may be a potentially human germ-cell mutagen. 

Hexavalent chromium is classified as a known human carcinogen (Category A) by the inhalation route 

under the Risk Assessment Guidelines of 1986. Carcinogenicity by the oral route of exposure cannot 

be determined and is classified as Group D. 

Applying the criteria for evaluating the overall weight of evidence for carcinogenicity to humans 

outlined in EPA's guidelines for carcinogen risk assessment (U.S. EPA, 1986), trivalent chromium 

is most appropriately designated a Group D- Not classified as to its human carcinogenicity. Using 

the Proposed Guidelines for Carcinogen Risk Assessment (EPA, 1996), there are inadequate data to 

determine the potential carcinogenicity of trivalent chromium, as discussed below. However, the 

classification of hexavalent chromium as a known human carcinogen raises a concern for the 

carcinogenic potential of trivalent chromium. 

EPA has established an MCL of 0.1 mg!L for chromium (total). 

Di-n-octyl phthalate 

Di-n-octyl phthalate is an aromatic dicarboxylic acid ester. It is a liquid with a very high boiling point 

and a very low vapor pressure that is sometimes mistakenly reported as its isomer, bis(2-ethylhexyl) 
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phthalate, in the literature. No information on the environmental fate or the health effects could be 

located in the literature. (Clement Associates) 

Ethylbenzene 

Ethyl benzene has a strong tendency to partition into the atmosphere, as indicated by its physical and 

chemical properties and the magnitude of the Henry's Law constant. Migration occurs in most soils, 

although sorption and retardation by soil organic carbon may occur to a small extent. Ethyl benzene is 

transported in the atmosphere until it is removed by physical or chemical processes. 

Inhalation exposure ofhumans to ethylbenzene at concentrations of230 ppm and above causes eye and 

throat irritations and vertigo. A variety of acute and subchronic inhalation exposures in rats, mice, 

and rabbits indicate that ethylbenzene causes toxicity to lungs, liver, kidney, and hematological 

systems. Ethylbenzene did not elicit embryotoxicity, fetotoxicity, or teratogenicity in rabbits when 

exposed to either 100 or 1,000 ppm; however, there was a reduced number of live rabbit kits per 

litter. In rats exposed only during gestation, there were no histopathological effects in any of the 

maternal organs when exposed to either 100 or 1,000 ppm. However, the fetuses had an increased 

incidence of extra ribs in both the high or 100 ppm groups. Also, both absolute and relative liver, 

kidney, and spleen weights were significantly increased in pregnant rats for the 1,000 ppm group. 

Skeletal variants were observed at both 100 and 1,000 ppm in the rats with the effects at 100 ppm 

being reduced compared with those occurring at 1,000 ppm. 

Oral exposure in female rats showed histopathologic changes in the liver and kidney. Confidence in 

the oral study is low because rats of only one sex were tested and the experiment was not of chronic 

duration. 

No data are available on the effects of dermal exposure ofhumans to ethylbenzene. A single study 

of dermal exposure to ethyl benzene in rabbits found irritation and blistering to the skin and eye. 

No data are available on the carcinogenicity of ethylbenzene to humans; therefore, it is classified in 
Class D, not classifiable as to human carcinogenicity. The National Toxicology Program has plans 

to evaluate the rodent carcinogenicity of ethylbenzene (IRIS 1998). 

EPA has established an MCL of0.7 mg/L for this chemical. 

4-Methyi-2-Pentanone 

4-methyl-2-pentanone is a synonym for methyl isobutyl ketone or MIBK. It produced kidney damage 

in exposed rats. In humans, exposure has produced headaches, nausea, vomiting and eye irritations. 

MIBK in general is not very persistent in the environment. It is expected to volatilize fairly readily. 

14 



However, because it is somewhat soluble in water, volatilization form wet environments is probably 

limited. Once in the atmosphere, it is apparently oxidized. MIBK has a low octanol/water partition 

coefficient and therefore is probably not readily absorbed. Biodegradation is probably the 

predominant fate of MIBK in the environment. No studies of carcinogenicity were found in the 

literature. Kidney damage was observed in rats exposed to 400 mg/m3 ofMIBK for 2 weeks but the 

damage appeared to be reversible. MIBK caused headache, nausea, vomiting, and eye irritation in a 

number of workers exposed to concentrations of200 to 2,000 mg/m3. MIBK is probably also not very 

toxic to aquatic species or to terrestrial animals. (Clement Associates) 

Pentachlorophenol 

Pentachlorophenol is probably persistent in the natural environments. It is embryotoxic and fetotoxic. 

Chronic exposure has been shown to cause chloracne, headache, muscle weakness, weight loss, and 

liver and kidney damage. Pentachlorophenol is highly toxic to aquatic organisms. (Clement 

Associates) 

The critical effect of pentachlorophenol is liver and kidney pathology according to a rat oral chronic 

study by Schwetz et al (1978). 

Only one chronic study regarding oral exposure was located in the available literature. Twenty-five 

rats/sex were administered 1 of3 doses in the diet. At the 30 mg/kg/day level of treatment, a reduced 

rate of body weight gain and increased specific gravity of the urine were observed in females. 

Pigmentation of the liver and kidneys was observed in females exposed at 10 mg/kg/day or higher 

levels and in males exposed to 30 mg/kg/day. The 3 mg/kg/day level of exposure was reported as a 

chronic NOAEL. A number of studies that have investigated the teratogenicity of orally administered 

pentachlorophenol in rodents are available in the literature. Although these studies did not reveal 

teratogenic effects, fetomaternal toxicity was seen at 30 mglkg/day. Since pentachlorophenol 

apparently does not cross the placental barrier, the observed fetotoxicity may be a reflection of 

maternal toxicity. 

The classification, 82-probable human carcinogen, is based on inadequate human data and sufficient 

evidence of carcinogenicity in animals: statistically significant increases in the incidences of multiple 

biologically significant tumor types (hepatocellular adenomas and carcinomas, adrenal medulla 

pheochromocytomas and malignant pheochromocytomas, and/or hemangiosarcomas and hemangiomas) 

in one or both sexes ofB6C3Fl mice using two different preparations ofpentachlorphenol (PeCP). 

In addition, a high incidence of two uncommon tumors (adrenal medulla pheochromocytomas and 

hemangiomas/hemangiosarcomas) was observed with both preparations. This classification is 

supported by mutagenicity data, which provides some indication that PeCP has clastogenic potential. 
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Polychlorinated Biphenyls (PCBs) 

This is a general assessment ofPCBs, which include a wide variety of substances. Chemical-specific 

information is contained within individual listings. PCBs are classified B2, probable human 

carcinogens. A 1996 study found liver tumors in female rats exposed to Aroclors 1260, 1254, 1242, 

and 1016, and in male rats exposed to Aroclor 1260. These mixtures contain overlapping groups of 

congeners that, together, span the range of congeners most often found in envirorunental mixtures. 

Earlier studies found high, significantly significant incidences ofliver tumors in rats ingesting Aroclor 

1260 or Clophen A 60. Mechanistic studies are beginning to identify several congeners that have 

dioxin-like activity and may promote tumors by different modes of action. PCBs are absorbed through 

ingestion, inhalation, and dermal exposure, after which they are transported similarly through the 

circulation. This provides a reasonable basis for expecting similar internal effects from different 

routes of envirorunental exposure. Information on relative absorption rates suggests that differences 

in toxicity across exposure routes is small. The human studies are being updated; currently available 

evidence is inadequate, but suggestive. (IRIS) 

Tetrachloroethene 

Tetrachloroethene is a synonym oftetrachloroethylene. Tetrachloroethylene (CAS No. 127 -18-4) is 

a halogenated aliphatic hydrocarbon with a vapor pressure of17.8 mm Hg at25C (U.S. EPA, 1982). 

The chemical is used primarily as a solvent in industry and, less frequently, in commercial dry

cleaning operations (ATSDR, 1990). Occupational exposure to tetrachloroethylene occurs via 

inhalation, resulting in systemic effects, and via dermal contact, resulting in local effects. Exposure 

to the general population can occur through contaminated air, food and water (ATSDR, 1990). 

The respiratory tract is the primary route of entry for tetrachloroethylene (NTP, 1986; U.S. EPA, 

1988). The chemical is rapidly absorbed by this route and reaches an equilibrium in the blood within 

3 hours after the initiation of exposure (Hake and Stewart, 1977). Tetrachloroethylene is also 

significantly absorbed by the gastrointestinal (g.i.) tract, but not through the skin (Koppel et al., 1985; 

A TSDR, 1990). The chemical accumulates in tissues with high lipid content, where the half-life is 

estimated to be 55 hours (Stewart, 1969; ATSDR, 1990), and has been identified in perineal fat, brain, 

liver, placentofetal tissue, and amniotic fluid (Savolainen et al., 1977). The proposed first step for the 

biotransformation oftetrachloroethylene is the formation of an epoxide thought to be responsible for 

the carcinogenic potential of the chemical (Renschler and Hoos, 1982; Calabrese and Kenyon, 1991 ). 

Tetrachloroethylene is excreted mainly unchanged through the lungs, regardless of route of 

administration (NTP, 1986). The urine and feces comprise secondary routes of excretion (Monster et 

al., 1979; Ohtsuki et al., 1983 ). The major urinary metabolite of tetrachloroethylene, trichloroacetic 

acid, is formed via the cytochrome P-450 system (ATSDR, 1990). 
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The main targets of tetrachloroethylene toxicity are the liver and kidney by both oral and inhalation 

exposure, and the central nervous system by inhalation exposure. Acute exposure to high 

concentrations of the chemical (estimated to be greater than 1500 ppm for a 30-minute exposure) may 

be fatal to humans (Torkelson and Rowe, 1981 ). Chronic exposure causes respiratory tract irritation, 

headache, nausea, sleeplessness, abdominal pains, constipation, cirrhosis of the liver, hepatitis, and 

nephritis in humans; and microscopic changes in renal tubular cells, squamous metaplasia of the nasal 

epithelium, necrosis of the liver, and congestion of the lungs in animals (Chmielewski et al., 1976; 

Coler and Rossmiller, 1953; Stewart et al., 1970; von Ottingen, 1964; Stewart, 1969; NTP, 1986). 

Some epidemiology studies have found an association between inhalation exposure to 

tetrachloroethylene and an increased risk for spontaneous abortion, idiopathic infertility, and sperm 

abnormalities among dry-cleaning workers, but others have not found similar effects (Kyyronen et al, 

1989; van der Gulden and Zielhuis, 1989). The adverse effects in humans are supported in part by the 

results of animal studies in which tetrachloroethylene induced fetotoxicity (but did not cause 

malformations) in the offspring of treated dams (Schwetz et al., 1975; Beliles et al., 1980; Nelson et 

al., 1980). 

Reference doses (RIDs) for subchronic and chronic oral exposure to tetrachloroethylene are 1E-1 

mglkg/day and 1E-2 mglkg/day, respectively (Buben and Flaherty, 1985; U.S. EPA, 1990; 1992a). 

These values are based on hepatotoxicity observed in mice given 100 mg tetrachloroethylene/kg body 

weight for 6 weeks and a no-observed-adverse effect level (NOAEL) of20 mglkg. 

Epidemiology studies of dry cleaning and laundry workers have demonstrated excesses in mortality 

due to various types of cancer, including liver cancer, but the data are regarded as inconclusive 

because of various confounding factors (Lynge and Thygesen, 1990; U.S. EPA, 1988). The tenuous 

finding of an excess of liver tumors in humans is strengthened by the results of carcinogenicity 

bioassays in which tetrachloroethylene, administered either orally or by inhalation, induced 

hepatocellular tumors in mice (NCI, 1977; NTP, 1986). The chemical also induced mononuclear cell 

leukemia and renal tubular cell tumors in rats. Tetrachloroethylene was negative for tumor initiation 

in a dermal study and for tumor induction in a pulmonary tumor assay (Van Duuren et al., 1979; Theiss 

et al., 1977). 

Although U.S. EPA's Science Advisory Board recommended a weight-of-evidence classification of 

C-B2 continuum©= possible human carcinogen; B2 =probable human carcinogen), the agency has 

not adopted a current position on the weight-of-evidence classification (U.S. EPA, 1992b). In an 

earlier evaluation, tetrachloroethylene was assigned to weight-of-evidence Group B2, probable human 

carcinogen, based on sufficient evidence from oral and inhalation studies for carcinogenicity in 

animals and no or inadequate evidence for carcinogenicity to humans (NCI, 1977; NTP, 1986; U.S. 

17 



EPA, 1987). The unit risk and slope factor values for tetrachloroethylene have been withdrawn from 

IRIS and HEAST. The upper bound risk estimates from the 1985 Health Assessment Document (U.S. 

EPA, 1985) as amended by inhalation values from the 1987 addendum (U.S. EPA, 1987) have not yet 

been verified by the IRIS-CRAVE Workgroup. For oral exposure, the slope factor is 5.2E-2 

(mglkg/day)"1
; the unit risk is 1.5E-6 {!lg/L)"1

• For inhalation exposure, the slope factor is 2.0E-3 

(mglkg/day)"1
; the unit risk ranges from 2.9E-7 to 9.5E-7 {j.lg/m3

)"
1 with a geometric mean of5.8E-7 

(11g/m3
)"

1 (U.S. EPA, 1987). When the Agency makes a decision about weight-of-evidence, the 

CRAVE-IRIS verification will be completed and the information put on IRIS (U.S. EPA, 1992b ). 

Toluene 

The principal effect associated with exposure to toluene is depression of the central nervous system. 

In humans, inhalation of toluene in air at concentrations of 100 ppm can cause sleepiness and 

decreased dexterity. Exposure to levels of 200 to 800 ppm can lead to narcosis, characterized by 

impaired mental and motor functions. These effects appear to be fully reversible, although very high 

exposures can lead to permanent central nervous system damage and may produce such profound CNS 

depression that death ensues. 

Volatilization appears to be the major route of removal of toluene from aquatic environments, and 

atmospheric reactions of toluene probably subordinate all other fate processes. Photoxidation is the 

primary atmospheric fate process for toluene, and benzaldehyde is reported to be the principal organic 

product. Subsequent precipitation or dry deposition can deposit toluene and its oxidation products into 

aquatic and terrestrial systems. (Clement Associates) 

The principal study was conducted by the National Toxicology Program (1989). The oral toxicity of 

toluene was investigated in this subchronic gavage study in F344 rats. Several toxic effects were noted 

at doses greater than or equal to 2500 mglkg, included prostration, hypoactivity, ataxia, piloerectiion, 

lacrimation, excessive salivation, and body tremors. No signs of biologic significance were seen in 
groups receiving less than or equal to 1250 mglkg. There were several pathologic findings and organ 

weight changes in the liver, kidney, brain, and urinary bladder. (IRIS) 

Inhalation exposure to toluene does not usually lead to significant effects on tissues other than the 

central nervous system (Bruckner 1981 ), although lung irritation, decreased immunological function, 

and development effects have been noted in some studies of animals or humans exposed to levels of 

200 ppm or higher (Courney, 1942). (HEAST 1991) 

In a 2-year bioassay, Fischer 344 rats (60/sex/group) were exposed to 0, 600, or 1200 ppm toluene 

vapors, 6.5 hours/day, 5 days/week .. At the end of2 years, there was a significant increase in the 

incidence of erosion of the olfactory epithelium in the exposed animals. (National Toxicology -
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Program, 1990).(IRIS) 

Toluene-induced neurotoxicity has been documented in humans over a broad spectrum of severity that 

correlates well with concentration. Numerous case studies on chronic toluene abuses (repeatedly 

exposed to greater than 30,000 ppm) have demonstrated functional deficits of the CNS accompanied 

by abnormal morphology of cerebellar and cortical areas o f the brain. Under acute exposure 

conditions (short exposures to greater than 10,000 ppm), toluene produces CNS narcosis (ACGIH). 

Lower concentrations (i.e., 800-400 ppm) have been associated with worker complaints of CNS

related effects. Clinical studies using controlled exposure to toluene have demonstrated concentration

related occurrence of complaints such as drowsiness, ataxia, visual impairment, and headache. (IRIS) 

Dermal or ocular contact with toluene can result in irritation and skin damage, but neurological or 

systemic effects have not be noted (ATSDR 1988) 

There are no studies ofhumans that indicate that toluene is carcinogenic, and cancer studies of animals 

exposed by inhalation (CIIT 1980) or dermal contact (Weiss 1986) have been negative. However, due 

to limitations in these studies, the EPA does not consider the weight of evidence adequate to rank 

toluene as a noncarcinogen. (App A). Toluene did not produce positive results in the majority of 

genotoxic assays. (IRIS) Toluene has been shown to be embryotoxic in experimental animals, and the 

incidence of cleft palate increased in the offspring of dosed mice. (Clement Associates) 

1,1,1-Trichloroethane 

1, 1 , 1-Trichloroethane ( 1, 1, 1-TCA) was shown to be mutagenic using the Ames assay, and it causes 

transformation in cultured rate embryo cells. Inhalation exposure to high concentration of 1,1, 1-TCA 

depressed the central nervous system; affected cardiovascular function; and damaged the lungs, liver, 

and kidneys in animals and humans. Irritation of the skin and mucous membranes has also been 

associated with human exposure. 1,1, 1-TCA disperses from surface water primarily by volatilization. 

Several studies have indicated that it may be adsorbed onto organic materials in the sediment, but this 

is probably not an important route of elimination from surface water. 1,1, 1-TCA can be transported 

in the groundwater, but the speed of transport depends on the composition of the soil. Photooxidation 

by reaction with hydroxyl radicals in the atmosphere is probably the principal fate process. The most 

notable toxic effects of 1,1, 1-TCA in humans and animals are central nervous system depression, 

including anesthesia at very high concentrations and impairment o coordination, equilibrium, and 

judgment at lower concentrations (350 ppm and above), cardiovascular effects, including premature 

ventricular contractions, decreased blood pressure, and sensitization to epinephrine-induced 

arrythmia; and adverse effects on the lungs, liver, and kidneys. Irritation of the skin and mucous 

membranes resulting from exposure have also been reported. (Clement Associates) 
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There are no reported human data and animal studies (one lifetime gavage, one intermediate-term 

inhalation) that have demonstrated carcinogenicity. Technical grade 1,1,2- trichlorethane gas been 

shown to be weakly mutagenic, although the contaminant, 1 ,4-dioxane, a known animal carcinogen, may 

be responsible for this response. (IRIS) 

Tricbloroetbene 

Trichloroethene (TCE) is an industrial solvent used primarily in metal degreasing and cleaning 

operations. TCE can be absorbed through the lungs, mucous membranes, gastrointestinal tract, and the 

skin. TCE is extensively metabolized in humans to trichloroacetic acid and trichloroethanol, as well 

as to several minor metabolites, with most of the absorbed dose excreted in urine (ATSDR, 1989; U.S. 

EPA, 1985). 

TCE rapidly volatilizes into the atmosphere where it reacts with hydroxyl radicals to produce 

hydrochloric acid, carbon monoxide, carbon dioxide, and carboxylic acid. This is probably the most 

important transport and fate process for TCE in surface water and in the upper layer of soil. TCE 

adsorbs to organic materials and can be bioaccumulated to some degree. TCE leaches into the 

groundwater fairly readily. (Clement Associates) 

Human and animal data indicate that exposure to TCE can result in toxic effects on a number of organs 

and systems, including the liver, kidney, blood, skin, immune system, reproductive system, nervous 

system, and cardiovascular system. In humans, acute inhalation exposure to TCE causes central 

nervous system symptoms such as headache, dizziness, nausea, and unconsciousness (U.S. EPA, 

1985). Among the reported effects from occupational exposure studies are fatigue, light-headedness, 

sleepiness, vision distortion, abnormal reflexes, tremors, ataxia, nystagmus, increased respiration, as 

well as neurobehavioral or psychological changes. Cardiovascular effects include tachycardia, 

extrasystoles, EKG abnormalities, and precordial pain (Landrigan et al., 1987; Grand jean et al., 1955; 

Milby, 1968). The use ofTCE as an anesthetic has been associated with cardiac arrhythmias (U.S. 

EPA, 1985). 

Cases of severe liver and kidney damage, including necrosis, have been reported in humans following 

acute exposure to TCE (Defalque, 1961 ), but these effects generally are not associated with long-term 

occupational exposures. In animals, TCE has produced liver enlargement with hepatic biochemical 

and/or histological changes (Nomiyama et al., 1986; Kjellstrand et al., 1981, 1983; Stottet al., 1982; 

Tucker et al., 1982) and kidney enlargement, renal tubular alterations and/or toxic nephropathy (NTP, 

1982, 1986a, 1988). Also observed in animals were hematological effects (Tucker et al., 1982; Mazza 

and Brancaccio, 1967) and immunosuppression (Sanders et al., 1982). Inhalation studies with rats 

indicate that TCE is a developmental toxicant causing skeletal ossification anomalies and other effects 

consistent with delayed maturation (Healy et al., 1982; Dorfmueller et al., 1979). TCE may cause -
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dermatitis and dermographism (U.S. EPA, 1985). 

Epidemiologic studies have been inadequate to determine if a correlation exists between exposure to 

TCE and increased cancer risk. Chronic oral exposure to TCE increased the incidences of 

hepatocellular carcinomas in mice and renal adenocarcinomas and leukemia in rats (NTP, 1988; 

Maltoni et al., 1986; NTP, 1986a, 1982; NCI, 1976). Chronic inhalation exposure induced lung and 

liver tumors in mice and testicular Leydig cell tumors in rats (Maltoni et al., 1986, 1988; Fukuda et 

al., 1983; Bell et al., 1978). Although U.S. EPA's Science Advisory Board recommended a weight-of

evidence classification ofC-B2 continuum©= possible human carcinogen; B2 =probable human 

carcinogen), the agency has not adopted a current position on the weight-of-evidence classification 

(U.S. EPA, 1992b). In an earlier evaluation, TCE was assigned to weight-of-evidence Group B2, 

probable human carcinogen, based on tumorigenic responses in rats and mice for both oral and 

inhalation exposure and on inadequate data in humans (U.S. EPA, 1987, 1990). Carcinogen slope 

factors are 1.1E-2 (mg/kg/day)-1 and 6.0E-3 (mg/kg/day)"1 for oral and inhalation exposure, 

respectively. (U.S. EPA, 1992b ). 

Xylenes 

Most xylenes released to water or soil tend to evaporate into the air because of their moderate 

volatility. Volatilization half-lives range from several hours to several weeks, depending upon 

conditions. Xylenes degrade in air mainly by reacting with photochemically generated hydroxyl 

radicals, with usual half-lives of eight to twenty-four hours. Significant levels may exist in surface 

water or groundwater because of their moderate water solubility. Xylenes have only a moderate 

tendency to adsorb onto soil or sediment because of a fairly low octanol water partition coefficient. 

In water, soil and sediment, biodegradation occurs with usual half-lives of about ten days, but 

volatilization remains the primary fate in the environment. (ATSDR) 

Acute inhalation exposure ofhumans to xylenes at levels of200 ppm or higher irritates the eyes, nose, 

and throat (ACGIH 1986; ATSDR 1989). Similar levels (1 00 to 400 ppm) can lead to central nervous 

system effects, including headache, nausea, and decreased performance on tests on mental and physical 

dexterity (EPA 1989; ATSDR 1989). 

Acute oral doses of2,000 mg/kg/day or more leads to shallow breathing, unsteadiness, tremors, and 

prostration in mice. These effects tend to appear within five to 10 minutes and last 15 to 60 minutes. 

Acute oral doses of 4,000 to 6,000 mg/kg/day can cause death (EPA 1989). 

Effects oflonger-term exposure ofhumans to xylene are not well documented, but studies of animals 

suggest the liver is subject to mild injury. Inhalation exposure of rats to concentrations of3,500 ppm 

for six weeks caused liver enlargement (but no histologic abnormalities), but no effects were noted 
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at 810 ppm. USEPA has calculated a chronic inhalation RID of 0.3 mglkg/day (HEAST 1991 ). 

Oral exposure of rats to 10 mglkg/day for six months resulted only in increased vacuolation in 

hepatocytes (Bowers 1982). Chronic (2-year) oral dosing of rats with 500 mglkg/day caused 

hyperactivity (a sign of CNS toxicity) in mice. No clinical signs of injury were detected in rats or 

mice at doses of250 mg/kg/day. Based on this value, the EPA has calculated a chronic oral RID for 

xylene of 2 mg/kg/day (IRIS 1987). 

Another effect of concern is fetotoxicity. Epidemiological studies of women exposed to xylenes are 

not adequate to draw firm conclusions, but fetotoxicity has been reported in animals exposed to 

concentrations of 12 to 691 ppm in air during gestation (ATSDR 1989). This has not been reported 

following oral exposure of animals. 

Some earlier studies of xylene effects in animals have reported effects on the blood, but this is 

suspected to be because of traces of benzene concentration. No hematological abnormalities were 

detected in the recent subchronic or chronic oral studies. 

Xylene has been found to have some developmental effects in animals exposed to relatively high does, 

but the RID values calculated are believed to be protective for these effects (IRIS 1987). 

Xylenes have been tested for genotoxic potential in a variety of systems, and the results indicate that 

xylene is nonmutagenic (IRIS 1990). Limited data suggest that oral exposure of rats to 500 mg/kg/day 

for one year might cause increased frequency of tumors. In a more thorough study, the NTP (1986) 

detected no evidence of tendency to develop tumors in rats exposed to 500 mglkg/day or in mice 

exposed to 1,000 mglkg/day for two years. 
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